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OCEANOGRAPHY.—Simple portable tide-gages.' CuesterR K. 
WENTWORTH, Board of Water Supply, Honolulu, T. H. (Com- 
municated by W. W. Rusey.) 


The tide-gages described below have been devised in connection 
with the study of bench-forming processes on the island of Oahu. 
They are described here in order to indicate the convenience and ac- 
curacy of simple apparatus of this sort for use by various naturalists 
who may have occasion to make moderately precise local measure- 
ments of sea level or tidal fluctuations. Their chief value is for those 
who require determinations within 0.1 or 0.2 foot and who wish to 
avoid the bias of off-hand estimating of sea-level which may result 
from use in estimating, of just those features whose level is to be 
determined. Even for such rather rough estimates, an instrumental 
method applied directly to the water level has superior validity, espe- 
cially when used by various persons. 

THE MANOMETER TYPE. This consists of a reservoir, such as a 
gallon syrup jug, to which are connected, (a) a syphon and 25 to 50 
feet of } inch rubber hose, (b) a mercurial manometer made up of 
glass tube with rubber hose bends bound to a section of meter stick, 
or prepared scale and, (c) a short vent tube. By applying suction to 
the jug, a water level may be maintained in it which is above the 
average of wave fluctuations in the sea to which the long tube reaches, 
by an amount indicated by the reading of the mercurial manometer. 
In actual use the jug is nearly filled with sea water and the sea tube 
tossed into the sea after starting the syphon. After the syphon has 
run long enough to fill the tube with water, the vent tube is closed 
and the syphon continues to run until rarification of air in the 
chamber has reached a balance with the water-level difference. This 
occurs within one or two minutes and the amount of water level differ- 
ence can be computed from the mercury difference shown on the 
manometer, or a scale can readily be constructed so that the manom- 
eter reads directly in feet of sea water. The effect of three- or four- 


1 Received March 16, 1936. 
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foot waves in the sea on the water surface within the jug is negligible 
and the pulsation of the manometer is comparatively slight, owing 
to the damping effect of the long tube. The general form of the ap- 
paratus and its relations when in use are shown in Figs. 1 and 2. 
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Fig. 1.— Manometer type of portable tide-gage. Glass parts in outline, rubber parts 
d 





in black, supports and scale omitted. 


OTHER TYPES OF TIDE-GAGE. Two other principles were applied 
in devising simple gages. In a dilatometer type, a.small air chamber 
is closed off with air at atmospheric pressure above a column of sea 
water extending down the sea tube and rising to a point marked ona 
gage tube. Then a lower valve is opened and the water level drops 
to a new position of balance in the gage tube. The increase in volume 
of the air is a measure of decrease of pressure, by Boyle’s law, and it 
is easy to compute, or to read on a calibrated scale, the indicated 
difference between final water level in the gage tube and the mean 
of sea level pulsations. A capillary or some other form of damping is 
necessary in this type to secure accurate readings. 

An orifice type was also used, based on the principle that rate of 
flow through a given orifice is a function of head. The procedure is 
to measure the time required for a fixed amount of water, as from a 
sort of bulb-pipette, to flow through a small glass jet under the pull 
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due to pressure difference between the mean levels in the pipette and 
in the sea, as connected by the water column in the sea tube. This 
device achieves an automatic integration and measurement of mean 
differences through the half minute or more of flow, as built and 
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Fig. 2.—Diagram showing relations of apparatus to sea level in operation. The 
value of lift of sea water and difference of mercury level in the manometer are in the 
ratio of densities of sea water and mercury, respectively. 


calibrated. A few measurements will readily determine enough points 
on a curve to achieve such a calibration, and determine the value of 


B in the formula 
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where h is difference of head, ¢ is time of flow, and A a constant fixed 
by the volume and size of the jet. 

Both the dilatometer and the orifice types are practicable for 
casual single measurements by the operator from a standing position, 
whence a hand level sight can then be made. Naturally neither of 
them is so accurate or so convenient for a longer series of measure- 
ments in determining a semi-permanent bench mark as the manom- 
eter type. The manometer type also has the advantage that from 
15 to 30 successive measurements may be made with a single filling 
of the jug, by venting the air chamber after each reading and waiting 
1 to 2 minutes for a new balance to be reached. 

PERFORMANCE OF THE MANOMETER TYPE. It will already have 
occurred to the reader that the results of any single measurement in- 
dicate only the difference between the water level in the reservoir 
and the contemporary level in the sea. Such a measurement has to 
be corrected by the amount by which such contemporary sea level 
lies above or below mean sea level. This is readily done by means 
of a table incorporated in the standard tide tables, or by graphic 
methods, given the time and height of adjacent high and low tides. 

The following tables indicate the performance obtained with the 
manometer type of gage. 

TaBLe 1.—Accuracy or Water Leve, MEASUREMENTS* 
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50 groups 
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0.092 
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0.045 





0.07 








0.027 
0.011° 





® 226 individual determination, 50 groups. Figures in feet. 
» Includes several series taken ‘when waves 4 und 5 feet high were running pat the sa tube. 


° Omitting a series of four identical readings, giving probable error of 


0.000. 


In view of the fact that most of the groups contain four readings, 
the probable error of the mean of readings in a given group is about 
half the probable error of a single reading.? Thus it appears that while 


* Probable error of single reading = .6745 / —. 
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exceptional single readings in a long series may vary from the con- 
temporary mean water level by 0.3 feet, the expected error of a single 
reading (P.E.) is under 0.06 and the probable error of an average of 
four readings will commonly not exceed 0.03 feet. These are instru- 
mental and manipulative errors; the value to be measured is the exist- 
ing local contemporary water level, with such abnormalities as may 
result from winds, coastal configuration and the like. 

It is recognized, especially through the recent work of Johnson® 
and others that mean sea level, or any other position of sea level 
fluctuations, is not at all a regular or uniform level or surface and that 
in its measurement in a standard or regional sense, or for comparisons 
with past or future positions, requires selection of a site as free as 
possible from local or temporary peculiarities. On the other hand 
physiographic and biologic features are formed in relation to the 
existing average or extremes of water level at a given time and place 
and it appears appropriate to measure such local datum surfaces. 
Indeed such locally measured sea levels may in places be more signif- 
icant than a regional mean sea level established by precise level from 
a remote bench mark. 

Aside from the instrumental errors made at a given time, the other 
chief source of error in fixing mean sea level locally from a short series 
of measurements is in computing the tidal stage at the time of meas- 
urement. In the writer’s studies it has been assumed that the tide 
stages between adjacent high and low positions followed a sine curve. 
Thus the stage of tide can be computed by the formula 


T.—-T. 
HenHa te [a F5 F]) 

where H, is the contemporary tidal stage to be determined, H.» the 
stage midway between adjacent high and low tide stages, R. the 
difference between the adjacent extremes, and 7, Tn, Tx:, Ti: the 
clock times of the contemporary observation, the time midway be- 
tween adjacent extremes and times of high and low tide respectively. 
If algebraic signs are used strictly this formula applies; in most cases 
the proper sign of the last term will be apparent by inspection.‘ 

In order to determine the validity of mean tide as computed from 
single short series of measurements made at random tidal positions, 
a total of 9 series of measurements was made at one readily accessible 


’ em D. W., Studies of Mean Sea Level. National Research Council, Bull. 


70. " 
‘ A table for making these computations is also carried in the annual Tide Tables 
published by the Coast and Geodetic Survey. 
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station on the Oahu coast, just west of the Koko blow hole. Results 
of these measurements are shown in the following table. 


TaBLe 2.—SvuccessivE Sea LEvEL MEASUREMENTS AT ONE STATION 








Tidal time (fraction 3 Elevation 
= Sone +" Above tidal Above a 


























CBNOIPwWW— 
CO CO CO i i im CO Or OO 
OOH nar ar croc | 
ee ee 





® Average for this column is 4.763. 


Each of the determinations in the above table is the average of 
several individual measurements, in most instances, 12, and may be 
regarded as not over 0.01 or 0.02 in error as related to mean con- 
temporary water level. Extreme variation in the determination of 
sea level is 0.10 feet; the standard deviation is 0.071 and the probable 
error of an individual determination is 0.048 feet. Both theory and 
practice indicate that errors are likely to be greater in measurements 
made in narrow, shallow inlets and in those made at low stages of 
tide. 

At any rate it appears that with the low tidal range of Oahu 
(extremes, 3.0 feet) and with the moderate variations of water and air 
temperatures found in the tropics, mean water level may be de- 
termined within three or four hundredths of a foot in not over ten 
minutes with a readily portable apparatus. On coasts of greater tidal 
range errors in such brief measurements will be proportionately 
greater, but it may be presumed that here, with greater difficulty of 
making estimates, such measurements will be equally acceptable in 
this type of work. Also in higher latitudes more careful calibration 
at different temperatures may be required. If more precise measure- 
ments are required, the manometer type of gage is easily adapted to 
a long series of readings, which will reduce observational errors as 
desired and may be used to throw much light on the form of the tidal 
curve. 
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PALEOBOTAN Y.—The genus Glyptostrobus in America.! RoLaNpD 
W. Brown, U. 8S. Geological Survey. 


Glyptostrobus is a coniferous genus represented today by a single 
species, G. pensilis Koch, called water-pine, occurring only a few feet 
above sea-level near Canton and Foochow in the coast region of 
southeastern China. Like the maidenhair tree, Ginkgo biloba Lin- 
naeus, the water-pine apparently no longer exists in the wild state, 
but is cultivated and protected. It is planted as a binder along the 
banks of canals and watercourses and as a windbreak on the out- 
skirts of villages. Although somewhat smaller and less hardy than 
the swamp cypress, T'azxodium distichum (Linnaeus) Richard, of the 
southeastern United States, the water-pine resembles the latter in 
general appearance, form, and habit. Both species produce deciduous 
annual branchlets, heterophyllous foliage, and, when growing in ex- 
tremely wet situations, send up from their roots those conical, woody, 
breathing organs called ‘‘knees,”’ upright in T’axodium but bent over 
in Glyptostrobus. 

The resemblances between Glyptostrobus and Tazxodium led to a 
confusion of at least one living species of Taxodium, T. adscendens 
Brongniart, with Glyptostrobus pensilis; but the differences between 
the two genera were clearly stated in 1926 by Henry and MclIntyre,? 
so that now they may be readily distinguished as follows: 


Glyptostrobus.—Leaves cupressoid on branchlets bearing flowers and 
cones; flowers and cones solitary and terminal on erect branchlets; cones 
persistent after ripening, pyriform, with overlapping, elongated, non-peltate 
scales attached to a disc at the base, without resin glands on inner face; 
seeds small, ovoid, with a long terminal wing; tracheids narrow; bordered 
pits on radial wall of tracheids, mostly uniseriate; bordered pits on tangen- 
tial wall of tracheids in autumn wood, few and widely spaced; simple 
pits on radial wall of parenchyma cells, few, on tangential wall, none; ter- 
minal wall of parenchyma cell, thin; simple pits in each crossfield 2 to 6, 
mostly 3 or 4, oval, in one or two horizontal rows; wood rays 2 to 14 cells 
high, with thin terminal walls; transverse section shows resin cells arranged 
in 1 to 3 irregular bands. 

Tazxodium.—Leaves acerose on branchlets bearing flowers and cones; 
flowers and cones numerous and lateral on pendulous branchlets; cones dis- 
integrating after ripening, globose or ellipsoid, with peltate scales fitting to- 
gether at the edges, exhibiting a rhomboidal or diamond-shaped exposed 
face and having resin glands on inner face; seed large, triangular, without 
wing; tracheids almost twice the width of those in Glyptostrobus ; bordered 
pits on radial wall of tracheids, mostly multiseriate; bordered pits on tan- 


‘ «ita by permission of the Director, U. 8S. Geological Survey. Received 
pril 3, 1936. 

2? Henry, Aucustine, and McIntyre, Marion. The swamp cypresses, Glypito- 
strobus of China and Taxodium of America, with notes on allied genera. Proc. Royal 
Irish Acad. 37, sect. B, no. 13: 90-116. 8 pls. 1926. 
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gential wall of tracheids in autumn wood, more numerous than in Glypto- 
strobus and some closely spaced; simple pits on radial wall of parenchyma 
cells more numerous than in Glyptostrobus, on tangential wall may occur in 
autumn wood; terminal wall of parenchyma cell conspicuously thickened 
or nodose; simple pits in each crossfield 1 to 5, mostly 3, circular, in one 





1 











Fig. 1.—Glyptostrobus oregonensis, branch with cones and cupressoid foliage. Figs. 
2, 3.—Cone-scales, outer and inner faces, respectively, of G. dakotensis. Fig. 4.— 
Cryptomeroid foliage of G. dakotensis, found with cone-scales, Figs. 2, 3. Fig. 5.— 
Cone of swamp cypress, Tazodium distichum. vi 6.—Cone of water-pine, Glypto- 
pot nt pensilis. Fig. 7——Cone of pond cypress, Tazodium adscendens. ill figures 
natural size. 


horizontal row; wood rays 2 to 20 cells high, with thick terminal walls; trans- 
verse section shows resin cells usually arranged in one band. 


Although the living species, Glyptostrobus pensilis, can now be dis- 
tinguished readily from species of Taxodium and other coniferous 
genera, the detection and separation of the fossil representatives of 
Glyptostrobus is fraught with considerable uncertainty. This is par- 
ticularly true when foliage only is available. In the living species this 
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may be of three kinds—cupressoid, taxodioid, and cryptomeroid, in 
allusion to the typical foliage, respectively, of Cupressus, Taxodium, 
and Cryptomeria. A given fossil shoot or twig within this range might 
therefore merit any one of four interpretations, let alone being con- 
fused with other genera, such as Sequoia, Cunninghamia, Torreya, 
Juniperus, Tsuga, etc. Because of the uncertainty concerning the 
identity of such twigs as are ordinarily preserved in shale and sand- 
stone, those recorded fossil species of Glyptostrobus based upon 
foliage alone will not be discussed here but will be regarded as doubt- 
ful identifications. Attention will be centered on those species purport- 
ing to be based upon authentic, characteristic cones or cone-scales. 

The origin and early history of Glyptostrobus is shrouded in ob- 
scurity. A few species, based upon foliage, have been recorded from 
the Cretaceous of North America, Europe, and Australia, but these 
must be considered as of doubtful status until cones are discovered in 
association or connection with the foliage. From the Eocene onward, 
however, remains of cones or cone-scales in association with foliage 
have substantiated the presence of species of Glyptostrobus in the 
northern hemisphere, circumpolar in the Tertiary but later reduced 
to one species restricted to southeastern Asia. 

Two Tertiary European species have been described—G. europaeus 
(Brongniart) Heer and G. ungert Heer—but because the latter appears 
to be only a phase or variety of the former, the tendency now is to 
synonymize both, thus leaving G. europaeus as the only species to 
represent the genus during the Tertiary in the eastern hemisphere.* 

In North America the first remains strongly suggesting Glypto- 
strobus are scattered cone-scales and cryptomeroid-cupressoid foliage, 
described from the Fort Union (Eocene) formation of North Dakota 
as G. europaeus by J. 8S. Newberry. For reasons that will be given im- 
mediately, I shall rename these specimens. 


Glyptostrobus dakotensis, new name Figs. 2-4 

Glyptostrobus europaeus (Brongniart) Heer. Newberry, J. 8., U. 8. Geol. 
Survey Mon. 35: 24, pl. 26, figs. 6-8a; pl. 55, figs. 3, 4, 1898. 

Remarks.—This species may be described as being different from G. 


europaeus in several specific respects: 1. The cone-scales are, on an average, 
shorter and broader. 2. The cone-scales occur scattered and detached, a 


characteristic apparently not shown by G. europaeus or by the living G. 
pensilis, whose cones remain intact and do not disintegrate readily after 
ripening. 3. The species occurs in the lower part of the American Eocene, 
a considerable time interval from typical G. europaeus in the European Mio- 
cene. 

3 See synonymy given by E. W. Berry in Lower Eocene floras of southeastern North 


America. eol. Survey Prof. Paper 91: 169. 1916. 
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Occurrence.-—Numerous localities in the Fort Union formation in North 
Dakota and Montana. Figured specimens in U. 8. National Museum. 


The collections made by I. C. Russell, in 1902, from light-colored, 
tuffaceous Miocene beds near Beulah, Malheur County, Oregon, 
contain numerous leaves of a chinquapin, Castanopsis convexa (Les- 
quereux) Brooks, and the coniferous branch with cones to be de- 
scribed here as 


Glyptostrobus oregonensis, new name Fig. 1 
Glyptostrobus linguaefolia (Lesquereux) Brooks. Brooks, Betty W., Annals 
Carnegie Mus. 24: 281, pl. 4, fig. 6, 1935. 

Remarks.—This is the specimen referred to by Brooks in her discussion of 
G. linguaefolia, cited in the synonymy, and said to be in the U. 8. National 
Museum collections. It carries a number of small annual branchlets covered 
with cupressoid, lingulate foliage and terminated by characteristic pyriform, 
glyptostroboid cones averaging 2 cm in length, with elongated, imbricated 
scales. Similar twigs, but no cones, have been reported from approximately 
contemporaneous deposits on Sucker Creek near the Oregon-Idaho bound- 
ary. 

The similarity of this specimen to the figures of G. europaeus (Brongniart) 
Heer‘ and G. ungeri Heer' is striking, but there are differences that, in my 
opinion, justify the segregation of it 4s a species distinct from the American 
Eocene G. dakotensis on the one hand and the European Miocene G. euro- 
paeus on the other: 1. The cones are longer and narrower, more pyriform. 
2. The edges of the cone-scales are less crenulate, almost smooth. 


A reexamination of the better preserved types of the Florissant species 
called Sabina linguaefolia (Lesquereux) Cockerell shows that the !eaves are 
decussate or opposite in alternate pairs, a character that renders untenable 
their assignment to Glyptostrobus as proposed by Brooks. Lesquereux,* how- 
ever, has recorded G. ungeri from the Florissant lake beds and is emphatic 
in saying that ‘‘the cones of the species . . . are not those of a Sequoia but 
of a Glyptostrobus.” The drawing (Lesquereux’s Fig. 4), showing a branch 
with three cones, having imbricated cone scales, would seem to confirm his 
identification. At the close of his discussion Lesquereux says: “‘Very com- 
mon at Florissant. The specimens figured are mostly those of the Princeton 
Museum.” The specimen from which Fig. 4 was drawn does not, upon in- 
quiry, seem to be in the collections either of the Princeton Museum or those 
of the American Museum of Natural History, where some of Lesquereux’s 
types were deposited; and without examination of this specimen I am un- 
willing to affirm or deny that it is a species of Glyptostrobus. The possibility 
that the artist may have stretched a point, as artists sometimes do in re- 
sponse to wishful thinking (abetted perhaps by their employers), must be 


‘Henr, Oswatp. Flora tertiaria Helvetiae 1: 51, pl. 19; pl. 20, fig. 1, 1855. 

* Ibid., 1: 52, pl. 18; pl. 21, fig. 1. 

5 Lesquernux, Leo. The Cretaceous and Tertiary floras. U. 8S. Geol. Survey 
Terr. Rept. 8: 137, pl. 22, figs. 16a, 1883. 





- = a fe Gee ae fel ee eee eee 


Sept. 15, 1936 BROWN: GLYPTOSTROBUS 357 


considered, for only the uppermost cone purports to have imbricated scales; 
the other cones resemble those of Sequoia affinis Lesquereux.’ The state- 
ment, ‘‘Very common at Florissant,’’ is not confirmed by the large Florissant 
collection of the U. 8. National Museum or by that of the Princeton 
Museum, which do not contain a single such cone with imbricated scales; 
but do contain numerous examples of Sequoia affinis, whose cones resemble 
in size and shape those of the alleged Glyptostrobus ungeri of Lesquereux’s 
Fig. 4. I, therefore, shall await the rediscovery of the type specimen of Fig. 
4, or the finding of specimens equivalent to it, before passing final judgment. 
Theoretically, Glyptostrobus would probably not be out of place in the 
Florissant flora. 

Associated with G. oregonensis in the same beds is a chinquapin, Cas- 
tanopsis convexa, whose living relatives are found in western California and 
Oregon, particularly in the humid coast valleys; and in southeastern Asia. 
At elevations of 5,000 feet or more on the west slopes of the Sierras the 
species become shrubby. Does the fact that species of Castanopsis and a 
species of Glyptostrobus now survive at or near sea-level in southeastern 
Asia mean that eastern Oregon, where the fossils were found, was, at the 
time the plants were entombed, at or near sea-level? Or were those species 
adapted to higher elevations and a more rigorous climate? 

The statement that “the plant-bearing beds at Beulah are younger than 
the Payette, and, although the evidence is not all that could be wished, are 
referred to the upper Miocene (corresponding with the Mascall beds of 
Merriam, in John Day Valley, Oregon)’’® will have to be taken for what it is 
worth until it is learned definitely by careful mapping and paleontologic 
comparisons what the terms Payette and Mascall now include and to what 
they should be limited. My recent tentative opinion® was to the effect 
that a part, at least, of the Payette is lower Miocene and that some localities 
in the Mascall are upper Miocene. To this should be added that other parts 
of what is now called Payette may be middle or upper Miocene and that 
some localitics now called Mascall may be middle Miocene. 

Occurrence.—Miocene beds near Beulah, and on Sucker Creek, Malheur 
County, Oregon. Figured specimens in U. 8. National Museum. 


According to present information, the foregoing species, Glypto- 
strobus dakotensis from the Eocene, and G. oregonensis from the 
Miocene, appear to be the only species that can be clearly differenti- 
ated as Glyptostrobus among the plant fossils of the western hem- 
isphere. Apparently the genus became extinct in North America 
sometime late in the Tertiary. 


7 Lesquerevux, Leo. The Tertiary flora. U.S. Geol. Survey Terr. Rept. 7: 75, 
pl. 7, Sa 3-5; i pl. 65, figs. 1-4, 1878. 
Russgewu, I. C. Notes on ‘the geology « a Idaho and northwestern Ore- 
gon. U.S. Geol. Survey Bull. 217: 
* Brown, Rotanp W. Miocene , Se, fruits, and seeds from Idaho, Oregon, and 
Washington. Jour. Paleont. 9: 586. 1935. 
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BOTANY.—New plants mainly from western South America—V. 
EviswortsH P. Kip, U. 8. National Museum. 


The present paper contains descriptions of three new species, one 
from the upper Amazon basin, collected by the National Geographic 
Society’s expedition to the headwaters of the Orinoco River, and two 
from the historic Mutis Herbarium? at the Jardin Botanico, Madrid, 
which has recently become available for study. In addition, four new 
combinations of names are made, and a new name is substituted for 
an invalid one. 


Piratinera mollis Killip, sp. nov. 


Arbor, ramis demum glabris; folia oblonga, apice acuminata, supra sub- 
scaberula, in costa sparse puberula, subtus dense et molliter pilosula, pilis 
divaricatis, nervis lateralibus 8—10-jugis; pedunculi axillares, puberuli; re- 
ceptaculum depresso-hemisphaericum, bracteis orbiculatis vel subreniformi- 
bus, peltatis, ciliolatis; flores 9 2, stigmata 2. 

Tree; young branches very slender, brown, sparingly or densely pilosulous, 
the older glabrous; petioles 1 to 2 mm long, densely pilosulous; leaves oblong, 
3 to 7 cm long, 1.5 to 3 em wide, sharply and subabruptly acuminate at 
apex, rounded-cuneate and unequal at base, coriaceous or subcoriaceous, 
above dark green and lustrous, slightly scaberulous, sparingly puberulous on 
midnerve, beneath pale, densely and softly pilosulous throughout, with 
spreading, curved or straight hairs, the principal lateral nerves 8 to 10 
pairs, united near margin, prominulous above, slightly elevated beneath; 
peduncles axillary, solitary, 2 to 3 mm long, erect or recurved, puberulent; 
receptacle depressed-hemispheric, 4 to 5 mm in diameter, covered through- 
out with orbicular or subreniform, peltate, ciliolate, glabrescent or sparingly 
puberulent bracts 0.5 to 1 mm in diameter; staminate flowers not seen; pistil- 
late flowers 2, the stigmas 2, about 1.2 mm long, elevated above the scales. 

Type in the U. 8. National Herbarium, no. 1,563,014, collected in Colom- 
bia, between 1760 and 1808, by José Celestino Mutis (no. 365). Duplicate 
at — This species is also represented by Mutis 362 (U. 8. N. H. and 
Madrid). 


In Blake’s key to the species of this genus* the proposed new species would 
come nearest P. acutifolia because of the spreading hairs on the under sur- 
face of the leaves and the long sharp leaf tips. It differs from that plant in 
having much smaller leaves with fewer lateral nerves, a much smaller re- 
ceptacle, and larger bracts. 


Inga caudata Killip, sp. nov. 


Ramuli et folia juvenilia rufo-hirtella, demum glabra; petiolus et rachis 
anguste alata, glandulis sessilibus; foliola-3-juga, oblanceolata, caudato- 
acuminata, subauriculata, membranacea; flores brevispicati; calyx anguste 


1 Published by permission of the Secretary of the Smithsonian Institution. For 
preceding parts see this Journal 16: 565-573. 1926; 19: 191-195. 1929; 21: 347-353. 
1931; 24: 42-52. 1934. Received April 30, 1936. 

2 See Killip: A scientific resurrection: the Mutis Herbarium at Madrid. Bull. Pan 
Am. Union, March 1933, pp. 162-171. 

3 This JouRNAL 12: 395. 1922. 
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tubulosus, glaber, lobis late ovatis; corolla tenuis, adpresso-flavo-hirsuta; 
tubus staminalis exsertus. 

Branchlets and foliage sparingly rufo-hirtellous when very young, soon 
glabrous; petiole and leaf-rachis narrowly winged, the wings up to 2 mm 
wide, the glands sessile, concave, 1 to 1.5 mm wide; leaflets 3 pairs, oblanceo- 
late (uppermost) or ovate-oblong (lower), up to 15 cm long and 4 cm wide, 
caudate-acuminate, gradually narrowed to a subauricular base, short- 
petioluled, membranous, the nerves rather prominent beneath; peduncles 
and rachis of inflorescence about 6 cm long, slender, glabrous or very spar- 
ingly pilosulous, the flowers short-spicate; calyx narrowly tubular, about 1 
em long and 2 mm in diameter, glabrous, striate, the lobes broadly ovate, 
obtuse; corolla slender, 2.5 cm long, 1.5 mm wide, appressed-flavo-hirsute, 
the lobes ovate-lanceolate, 3 mm long, acute; stamen tube exserted about 
8 mm, the free filaments 2 cm long. 

Type in the U. 8. National Herbarium, no. 1,517,914, collected on the 
Rio Maturacd, below Salto de Hud, State of Amazonas, Brazil, December 
10-12, 1930, by E. G. Holt and E. R. Blake (no. 531). 


This species is related to J. longiflora Spruce and I. micradenia Spruce. 
From both it differs in having caudate leaflets; the uppermost leaflets are 
oblanceolate, not oblong or ovate-elliptic as in its two relatives. The flowers 
are smaller and slenderer than in I. longiflora; and the stamen tube is long- 
exserted, whereas in J. micradenia it is included. 


Parosela carthaginensis (Jacq.) Killip, comb. nov. 


Psoralea carthaginensis Jacq. Enum. PI. Carib. 27. 1762; Stirp. Amer. 206. 
1763. 

Psoralea enneaphylla L. Sp. Pl. ed. 3, 1076. 1764. 

Psoralea emphysodes Jacq. Coll. 4: 144. 1790. 

Dalea enneaphylla Willd. Sp. Pl. 1338. 1800. 

Psoralea emphysodes Rydb. N. Amer. Fl. 24: 113. 1920. 


Jacquin’s first description of Psoralea carthaginensis, in the Enumeratio 
is brief , ‘Psoralea foliis pinnatis; spicis axillaribus. Pluk. Phyt. t. 166. f. 2.” 
A much amplified description was published the following year (1763) by 


”? 


Jacquin, Plukenet’s description and figure of ‘‘Colutea enneaphyllos.. . 
being cited. Under Psoralea enneaphylla L. (1764) Linnaeus quotes the first 
Jacquin description and cites the Plukenet reference. So far as can be de- 
termined Plukenet’s figure represents a plant identical with the one common 
in northern South America, so that Psoralea enneaphylla is a mere substitu- 
tion for Psoralea carthaginensis. 

Specimens recently collected by Heriberto (no. 283) from the type local- 
ity, Cartegena, by Killip and Smith (no. 14448) from the vicinity of the 
neighboring village Turbaco, and by Pennell (no. 4060), from the same de- 
partment, agree perfectly with Jacquin’s description, and I can see no reason 
for longer postponing the transferal of Jacquin’s name. 

The typical form of P. carthaginensis has essentially glabrous branches 
and leaves, the leaves having 4 to 6 pairs of leaflets. Other specimens from 
Colombia and Venezuela have up to 9 pairs of leaflets, which, with the 
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branches, are more or less pilosulous. These, I believe, are mere variants 
of P. carthaginensis, and I am confident that some, if not all, of the following 
will eventually have to be reduced to synonyms of this species: Psoralea 
phymatodes Jacq., Dalea phymatodes Willd., Dalea vulneraria barbata Oerst., 
Parosela barbata Rydb., Dalea domingensis DC. and Parosela domingensis 
Millsp. 

I am purposely transferring this species to Parosela rather than to Dalea 
in the hope that attention will be called to the unfortunate inclusion of 
Dalea in the list of Proposed Conserved Generic Names.‘ The genus is wholly 
a New World one, and the choice of a name is primarily a matter of concern 
to American botanists. Macbride has well stated’ the case for Parosela. It is 
the name adopted by Rydberg in the North American Flora (178 species), 
by Standley in the Trees and Shrubs of Mexico (106 species), and by Mac- 
bride in a revision of the perennial South American Paroselas* (33 species). 
If Dalea is conserved, it will be necessary to make new combinations for 80 
to 90 species, assuming that all are valid. If the species in the small genera 
segregated from Parosela by Rydberg are placed in Dalea, 10 will require 
new combinations; if in Parosela, only four. It is sincerely hoped that the 
Committee on Nomenclature, which is scrutinizing the proposed conserved 
names, will reject Dalea. 


Tephrosia carpinteri (Rydb.) Killip, comb. nov. 
Cracca carpintert Rydb. N. Amer. Fl. 24: 172. 1923. 


Tephrosia gracillima (Robinson) Killip, comb, nov. 
Cracca angustissima Vail, Bull. Torrey Club 22: 32. 1895. Not Kuntze 
(1891). 
Tephrosia ambigua gracillima Robinson, Bot. Gaz. 28: 201. 1899. 
Cracca gracillima Heller, Cat. N. Amer. Pl. ed. 2, 7. 1900. 


Derris pterocarpus (DC.) Killip, comb. nov. 


Deguelia scandens Aubl. Pl. Guian. Frang. 2: 750. pl. 300. 1775. 

Lonchocarpus? pterocarpus DC. Prodr. 2: 260. 1825. 

Derris guianensis Benth. Journ. Proc. Linn. Soc. Bot. 4: Suppl.: 106. 1860. 

Derris scandens Pittier, Contr. U.S. Nat. Herb. 20: 41. 1917. Not Derris 
scandens Benth. (1860), an Asiatic species. 


Derris being a conserved name, the above change in nomenclature for the 
American plant, sometimes known as Derris guianensis or Deguelia scandens, 
is necessary. In monographing Dalbergieae, Bentham proposed the name 
Derris guianensis for this American species, citing Lonchocarpus pterocarpus 
DC. as a synonym. Although De Candolle’s description is rather brief, there 
can be little doubt but that it applies to this plant, and his specific name is 
the earliest one available. 

This is one of the important fish poisons in northern South America. 

‘ Nomina generica conservanda proposita. Int. Rules of Bot. Nomencl. p. 135. 1935. 


5 Field Mus. Bot. 4: 100. 1927. 
* Field Mus. Bot. 4: 99-113. 1927. 
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Gouania podocephala Killip. 
Gouania ulmifolia Tr. & Planch. Ann. Sci. Nat. V. Bot. 16: 382. 1872. Not 
Hook. & Arn., 1833. 


Voyria macrantha Killip, sp. nov. 


Caulis crassus, prope apicem ramis 1—2 brevibus; squamae ovatae, apice 
rotundatae, per partem tertiam connatae; calycis tubus cylindrico-campanu- 
latus, lobis 5, late ovatis, rotundatis; corolla rubro-purpurea, extus ad basin 
glabra, ad apicem puberulenta, intus pulverulenta, limbo rotato, 4 to 5 em 
lato, ad faucem lobato, lobis 5, obovatis vel rhombeo-obovatis, obtusis; 
antherae ovatae; capsula ovoidea. 

Stem stout, 6 to 7 cm high, about 2 mm thick, erect, once-branched near 
apex, glabrous; scales opposite, 6 to 12 mm apart, ovate, 3 to 6 mm long, 
rounded, connate in lower third, the sinus acute; peduncles up to 13 mm 
long, stout, gradually widening to calyx; calyx tube cylindric-campanulate, 
about 1.5 cm long, 5 to 6 mm wide at throat, the lobes 5, broadly ovate, 1.5 
to 2 mm long, 3 to 4 mm wide, rounded, minutely ciliolate, glabrous other- 
wise; corolla bright red-purple, the tube cylindric, 3.5 to 4.5 cm long, gla- 
brous at base without, puberulent on upper half without, pulverulent within; 
the limb rotate, 4 to 5 cm wide, lobed to throat, the lobes 5, obovate or 
rhombic-obovate, 2 to 2.4 cm long, 7 to 11 mm wide, obtuse; filaments in- 
serted about 5 mm below throat of tube, 0.5 to 1 mm long; anthers ovate, 1 
to 1.5 mm long; style slender, about 3.7 cm long; stigma capitate, papillose 
on upper surface, smooth beneath; ovary sessile; capsule ovoid, 1 cm long, 
6 mm in diameter. 

Type in the herbarium of the Jardin Boténico, Madrid, collected in Co- 
lombia, between 1760 and 1808, by José Celestino Mutis (no. 3054). Repre- 
sented also by Mutis 2566. Known also from the following Colombian collec- 
tions: 

Dept. Sur de Santander: ‘“‘ Camp Carare II,” Haught 1621 (U.S.N.H.). 
“Camp Aguila,’ Carare Valley, Haught 1871 (U.S.N.H.). 

The flowers of V. macrantha are much larger than in other species of 
Voyria or in the closely related genus Leiphaimos. Apparently the species 
comes nearest V. caerulea Aubl. but in addition to having larger flowers than 
V. caerulea, the scales and the calyx lobes are rounded, not acute. 


ZOOLOGY.—Radular movement in gastropods.1 GorpoN GUNTER, 
Bureau of Fisheries. (Communicated by Paut S. GALTsorr.) 


Cuvier? in 1817 described the radula in gastropods as a passive in- 
strument moved secondarily by its supporting cartilages. Huxley* 
(1853) disagreed with him and maintained that the radula executes 
movements independent of its cartilages and moves over them ‘‘chain- 
saw-like.” He believed that this type of movement prevailed ‘‘through- 
out the Cephalopoda and Gasteropoda.”’ Most of his argument was 


i Poa by permission of the Commissioner of Fisheries. Received February 
"2 Memoire pour servir a l’histoire et a l’anatomie des mollusques. Paris. 1817. 
* Phil. Trans. Roy. Soc. London 143: 29-65. 1853. 
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based on anatomical structure, but he stated that the apparatus 
could “‘be seen working in Firoloides and Atlanta.” 

Most writers in describing the odontophoral apparatus in gastro- 
pods have not mentioned the issue, but there have been adherents of 
both theories. Lacaze-Duthiers‘ (1856), Geddes’ (1879), Amaudrut*® 
(1898) and Simroth’ (1901) rejected Huxley’s hypothesis for that of 
Cuvier, either by direct statement or by implication in their descrip- 
tions. Geddes studied under Huxley and took up the subject at the 
latter’s instigation. He rejected the chainsaw idea and concurred with 
Cuvier. His objection to Huxley’s theory was based principally on the 
close attachment of the radula to the radular sac by the radular mem- 
brane and his belief that the radula could not slide over the acute 
angle formed by the apex of the cartilages. 

Wegman® (1884) in describing Haliotis stated that the radular 
membrane slides over the cartilages, which implies that the radula 
does also. Herrick® (1906) in describing the anatomy of the odonto- 
phore of Busycon canaliculatus sided with Huxley, and gave a very 
clear exposition of his conception of its mode of action. Dakin’® (1912) 
working on Buccinum also followed Huxley. He stated that the radula 
could be made to slide over the cartilages in narcotized animals by 
pressing the proboscis between the thumb and forefinger. Both he 
and Herrick stated as further evidence for their belief, that radular 
movement could be felt when animals were induced to rasp the finger 
tip. The writer has repeated this experiment with Melongena corona 
and Thais floridana, but has found it impossible to tell by such means 
whether the radula slides or is passively borne by the cartilages. 

Because of the internal position of the radula in the radular sac 
within the proboscis, its small size, and the fact that when in use the 
whole proboscis is often covered by the foot and its open end is placed 
on the food, observation of the living animal in the natural state 
seems to be almost impossible. These obstacles are probably the rea- 
sons why such observations, which would have settled the question, 
have been few and relatively incomplete. Some workers have stated 
that they have observed living animals, but most of their conclusions 
appear to be drawn from the anatomy, and the writer has not found 

‘ Ann. Sci. Nat. 6: 225-281. 1856. | 

5 Trans. Zool. Soc. London 10: 485-491. 1879. 

* Ann. Sci. Nat. 7: 1-291. 1898. 

? Bronn’s Klassen und Ordnungen des Thier-Reichs. Band 3. Leipzig. 1901. 

® Arch. Zool. Exper. et Gen. 2: 289-378. 1884. 


®* Amer. Nat. 40: 707—737. 1906. 
10 Liverpool Marine Biology Committee Memoirs 20: 1-115. 1912. 
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a complete description of radular movement based on direct observa- 
tions of the odontophoral mechanism at work in the living animal. 

Fasciolaria gigantea of the Florida coast is an ideal animal for study 
and observations were made on it at the Indian Pass Laboratory of 
the United States Bureau of Fisheries. It is one of the largest gastro- 
pods in the world and has a radula 2 mm. wide. When stimulated by a 
bit of oyster meat it gives the usual food reaction of carnivorous 
gastropods which culminates in the extrusion of the proboscis. This 
has been described in detail by Copeland" for Nassa obsoleta and 
Busycon canaliculatum. If the food is withdrawn the odontophore may 
be seen through the proboscis opening, with the naked eye, to con- 
tinue working in the following manner. The cartilages bearing the 
radula move forward and upward with a licking motion. At the same 
time the radula moves upward and over the cartilages like a chainsaw 
or belt over a pulley, with a motion so rapid that it gives the illusion 
of rapid rotation. When the odontophore reaches the end of the for- 
ward movement it begins to move downward and backward. At the 
same moment the radula reverses its direction, almost too speedily 
for detection, and slides downward and under the cartilages. As the 
forward movement of the cartilages is started again the radula re- 
peats the movement first described. The whole process proceeds at an 
even rate so that the radula has the appearance of a rapidly spinning 
wheel being carried back and forth on a frame. As Herrick (op. cit. 
p. 721) has pointed out the teeth are folded together as they pass back 
and forth under the cartilages and rasping can only be done during 
the upward stroke. The mouth is situated so that food can be drawn 
into it only by this movement and not by the downward one. In Thais 
the food may be seen to progress down the proboscis in peristaltic 
waves, which are apparently timed and initiated by the piston-like 
strokes of the odontophore. 

The objections of Geddes and others to the theory that the radula 
has motion independent of that of the cartilages, were based on 
anatomical studies and cannot hold in the face of observations to 
the contrary on living animals. He seemed to disregard the significant 
fact that the radula is a long, ribbon-like, jointed apparatus, borne 
on a very flexible membrane; the whole being eminently fitted for the 
band-over-pulley type of function. The plates bearing the teeth are 
loosely joined together so that the whole radula can bend back upon 
itself. This jointed structure allows the radula to move over the apex 

u Jl. Exp. Zool. 25: 177-227. 1918. 
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of the cartilages as described for Fasciolaria. The radula is not too 
closely attached to the radular sac, as Geddes stated, or too firmly 
attached to the cartilages for independent movement, as shown by the 
fact that in Thais floridana and Thais sp. the radula of an amputated 
proboscis can be made to move over the cartilaginous support while 
the latter is perfectly stationary. These animals are very similar in 
structure to Buccinum, one species upon which Geddes worked and 
arrived at the opposite conclusion. 


Fig. 1—Diagrammatic side view of radula. 


These studies apparently prove the hypothesis of Huxley and his 
adherents concerning the band-over-pulley movement of the radula. 
Yet Huxley (op. cit. p. 31) stated that “‘the buccal cartilages take no 
part in the movement of the tongue-plate.’’ As shown in the above 
observations this is incorrect, at least for the forms described here. 
Von Siebold (quoted by Huxley, loc. cit.) had previously recognized 
that the cartilages play a part for he stated that by protrusion and 
retraction this organ is used by the Cephalophora as an ingestive ap- 
paratus. Oswald’ (1893) seems to have first realized that both move- 
ments were concerned, although he said the band-over-pulley motion 
was very limited. 

The illusion that a radula in operation is a small wheel is very sig- 
nificant, for it can be shown by reference to the description above and 
the accompanying diagram that the radula is functionally a small, 
rapidly rotating wheel or drum covered on the outside with small 
spikes. 

As the cartilaginous frame moves forward and upward its trajec- 
tory is that of an arc as shown by arrow number 1 of the diagram. At 


2 Jen. Zeitschr. f. Naturw. 28: 119-162. 1893. 
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the same time the radula is pulled up and over the apex of the car- 
tilages by the radular muscles in the direction shown by arrow 2. This 
imposes a second speed on the first. The teeth sliding over the apex 
are held at right angles to the ribbon and pulled in the arc shown by 
arrow 3. From the simple law that the speed of a turning wheel is 
greatest at its circumference, it is seen that the barbs of the teeth 
at this point are moving at a greater speed than the ribbon itself or 
the teeth at any other point of the radula. This superimposes a third 
speed upon the other two, and it is easily seen how the illusion of a 
rotating wheel is created. This simple mechanical adaption moves the 
functional part of the radula at a rapid, but undetermined speed, and 
probably accounts to a large extent for the ability of many gastro- 
pods, such as Thais, Murex, Eupleura, Urosalpinz and Buccinum to 
bore through the hard shell of other mollusks. It is also possible that 
the radula is assisted by an acid secretion which softens the shell. 

The distinctive structure of the odontophoral apparatus and its 
similarity in prosobranchiate gastropods leads the writer to believe 
that this mode of radular movement is typical for most prosobranchs 
and probably many other gastropods. Observations on Thais flori- 
dana, Thais sp., and Melongena corona substantiate this hypothesis. 

The writer is indebted to Dr. A. 8. Pearse for the specimens of 
Fasciolaria. 


ZOOLOGY.—Copepods from the far north collected by Capt. R. A. 
Bartlett.. CHarLes B. Witson, Westfield, Massachusetts. (Com- 
municated by Mary J. RatusBun.) 


For several years Capt. R. A. Bartlett has been gathering plankton 
from the coasts of Labrador, Canada and Greenland, the last cruise 
taking place during the summer of 1935. The samples thus accumu- 
lated have been submitted for examination by the National Museum 
and the copepods found in them are here listed. The localities from 
which the plankton was obtained may be conveniently divided into 
four groups according to geographical location. The first group ex- 
tended along the entire coast of Labrador from 52 to 60 degrees 
North Latitude, and included several fishing and whaling grounds. 
The second group began at the mouth of Hudson Strait, just north of 
Labrador and extended northwest up the strait into the northern end 
of Hudson Bay, and thence into Fox Channel, a northern arm of 
the bay reaching into the Arctic Zone south of Baffin Island. In this 


1 Received March 18, 1936. 
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group a surface haul taken in the Bay of Gods Mercy on the south 
shore of Southampton Island, between Hudson Bay and Fox Chan- 
nel, was remarkable for the number of southern species found in it. 
Other surface hauls were made while at anchor off the mouth of Fury 
and Hecla Strait during a furious gale of wind and snow. In these 
hauls the number of harpactids, usually found only close to the 
bottom, suggests that the violent agitation of the water during such 
a gale thoroughly mixes plankton that otherwise might be arranged 
more or less in layers. The third group embraced Davis Strait, Baffin 
Bay, the west coast of Greenland, and the straits which separate 
Greenland from Ellesmere Island from 76 to 78 degrees North Lati- 
tude. The fourth group ran along the east coast of Greenland north 
to the polar ice cap, with one or two stations between Greenland and 
Spitzbergen. 

During the early cruises hauls were made with a dredge at or near 
the bottom and these seldom contained development stages. During 
the summer of 1935 a fine-meshed net was used, nearly always at 
the surface, and all of these hauls contained abundant development 
stages of copepods, crabs and Euphausiids. An effort was made to 
take these hauls at regular intervals during the entire twenty-four 
hours. As a result the plankton contains not only species regularly 
frequenting the surface during the daytime but also the diurnal 
migrants which come up from below during the night. 

All the localities here recorded are in regions which have been 
hitherto examined but little for plankton. The lists of copepods here 
given furnish an interesting supplement to Willey’s Hudson Bay 
copepod plankton (Contrib. Canadian Biol. and Fisheries, n.s., vol. 
6, no. 25), since they reach farther north into the Arctic Circle. For 
this reason the lists are well worth publishing though they do not 
contain any new species. 

Again, our knowledge of the geographical distribution of all but a 
very few species is extremely limited, and new localities are here re- 
corded for nearly every species listed. Some found hitherto only on 
the coast of Norway or around Franz-Josef Land or Spitzbergen are 
here revealed far to the west and may well become circumpolar 
eventually. 

Willey has called attention to the presence of Arctic copepods in 
Passamaquoddy Bay (Amer. Acad. Arts & Sci., vol. 56, no. 5). In 
these lists we find the exact reverse, the presence of temperate species 
far within the Arctic Circle. Evidently we cannot as yet fix with com- 
plete accuracy the north and south limits of very many species. 
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The results of this study are presented as a simple faunal list in 
which the species are arranged alphabetically in each locality. Follow- 
ing this list are notes on the several groups of copepods represented 
in the collection, Calanoida, Harpacticoida, Cyclopoida, and Noto- 
delphyoida. 


STATIONS ALONG THE COAST OF LABRADOR 


Hawkes Harsor. 53° North. Shallow water within the harbor. Dredge 
tow at the bottom. August 26, 1929. Calanus finmarchicus, Dactylopusia 
signata, D. vulgaris, Ectinosoma neglectum, Metridia longa, Oithona similis, 
Oithonina nana, Paracalanus parvus, Pseudocalanus elongatus, Tisbe furcata. 

Hawkes Isuanp. 53° North. Whaling ground 30 miles off shore. Dredge 
tow at bottom, net tow at surface. August 31, 1929. Calanus finmarchicus, 
C. hyperboreus, Harpacticus chelifer, Oithona similis, Oithonina nana, Para- 
calanus parvus, Pseudocalanus elongatus, Temora longicornis, T’. stylifera. 
Development stages of copepods and crabs at surface. 

Rep Isuanp. 53° North. Shallow water near shore. Net tow at the surface. 
August 26, 1929. Calanus finmarchicus, C. hyperboreus, Oithona similis, 
Pseudocalanus elongatus. Crab zoéas and megalops very abundant. 

Brn’s Cove, Cape Arik. 55° North. Shallow water within the cove. 
Surface tows during the day and at night. September 17, 1929, August 16, 
17, 1935. Acartia clausii, A. longiremis, Calanus finmarchicus, C. hyper- 
boreus, Farranula carinata, F. rostrata, Laophonte elongata, Oithona similis, 
O. spinrostris, Oncaea borealis, O. venusta, Paracalanus parvus, Pseudocalanus 
elongatus, Temora longicornis, T. stylifera. Development stages, especially 
Calanus, Oithona, Temora. 

Kate-La-pait Bay. 56° North. Shallow water within the bay. Surface 
tows during the day. September, 1929. Calanus finmarchicus, C. hyper- 
boreus, Oithona similis, Paracalanaus parvus, Pseudocalanus elongatus, 
Temora longicornis, T. stylifera. 

Muerorp Bay. 58° North. Shallow water within the bay. Dredge tows at 
the bottom. September 4, 5, 1929. Calanus finmarchicus, C. hyperboreus, 
Paracalanus parvus, Pseudocalanus elongatus. 

Movurts or Hupson Strait. 59° North. Deep water off shore. Dredge tow 
at the bottom. July 25, 1933. Cyclopina schneideri, Dactylopusia vulgaris, 
Fore neglectum, Parathalestris jacksoni, Pseudobradya minor, Tisbe 

urcata. 


CANADIAN STATIONS 


Bay or Gops Mercy, SouTHAMPTON IsLaNnp. 64° North. Shallow water in 
the bay. Both day and night tows while at anchor in the bay. August 5, 1933. 
Acartia clausii, A. longiremis, Bradypontius magniceps, Calanus finmarchi- 
cus, C. tonsus, Clausocalanus arcuicornis, Corycaeus anglicus, Dactylopusia 
tisboides, D. vulgaris, Farranula carinata, F. rostrata, Harpacticus uniremis, 
Laophonte elongata, L. perplexa, Oithona similis, O. spinirostris, Oncaea 
borealis, O. venusta, Paracalanus parvus, Pseudobrada minor, Pseudocalanus 
elongatus, Pseudocyclops obtusatus, Robertsonia tenuis, Tisbe gracilis, T. fur- 
cata, Undinula darwini, Zaus abbreviatus, Z. spinatus, Zosime typica. Devel- 
opment stages. 

Mours oF Frozen Srrairt. 66° North. Surface tows in the strait and in 
Fox Channel. August 14-16, 1933. Strait half frozen across. Acartia clausit, 
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A. longiremis, Ameira longipes, A. tau, Calanus finmarchicus, Cyclopina 
schneideri, Danielssenia typica, Dactylopusia signata, Ectinosoma curticorne, 
E. neglectum, Laophonte elongata, Mesochra pygmaea, Oithona similis, On- 
caea borealis, Paracalanus parvus, Pseudobradya similis, Pseudocalanus 
elongatus, Pseudothalestris pygmaea, Robertsonia tenuis, Rhynchothalestris 
helgolandica, Temora longicornis, Thalestris gibba, Tisbe furcata, T. minor, 
Zaus abbreviatus, Z. spinatus. Abundant development stages of crabs and 
copepods. 

Fox CHANNEL. 66° to 67° North off Cape Penryhn, Melville Peninsula. 
Dredge tows at bottom and net tows at surface. August 27-30, 1933. Acar- 
tia clausti, Alteutha depressa, Arctopontius expansus, Arctotrogus orbicularis, 
Ascomyzon intermedium, Botryllophilus inaequipes, Bradypontius caudatus, 
B. groenlandicus, B. magniceps, Calanus finmarchicus, C. hyperboreus, C. 
tonsus, Clausocalanus arcuicornis, Cyclopina schneideri, Dactylopusia signata, 
Dermatomyzon nigripes, Doropygella thorelliit, Dyspontius striatus, Hemicy- 
clops purpureus, Laophonte elongata, L. horrida, Lichomolgus agilis, Metridia 
longa, Myzopontius pungens, Oithona similis, Parartotrogus arcticus, Para- 
thalestris jacksoni, Pseudobradya minor, Pseudocalanus elongatus, Pseudo- 
molgus groenlandicus, P. leptostylis, Robertsonia tenuis, Thalestris gibba, 
Tisbe furcata. 

Fury AND Hecua Srrarrt. 70° North. Anchored off Esquimaux village. 
Surface tows, midnight to 8 a.m. in a furious gale of wind and snow. Septem- 
ber 7, 1933. Acartia clausii, A. longiremis, Amallophora typica, Ameira 
longipes, A. tau, Amphiascus minutus, Bradypontius caudatus, Calanus 
Sinmarchicus, C. hyperboreus, C. tonsus, Clausocalanus arcuicornis, Cletodes 
tenuipes, Cyclopina elegans, Dactylopusia signata, Ectinosoma curticorne, E. 
neglectum, Farranula rostrata, Laophonte perplexa, L. similis, Mesochra pyg- 
maea, Microsetella norvegica, Oithona similis, Oncaea borealis, Paracalanus 
parvus, Parathalestris jacksoni, Pseudobradya minor, P. similis, Pseudoca- 


lanus elongatus, Pseudomolgus groenlandicus, Pseudothalestris nobilis, P. 
pygmaea, Robertsonia tenuis, Thalestris gibba, Tisbe finmarchica, T. furcata, 
Zaus abbreviatus, Z. spinatus. Development stages of crabs, copepods, and 
Euphausiids. 


DAVIS STRAIT, BAFFIN BAY, AND WEST COAST OF GREENLAND 


Davis Strait. 64° 47’ North. Mouth of the strait. Surface tow taken amid 
floating ice, 3:15 p.m. September 12, 1935. Acartia clausii, one male; 
Calanus finmarchicus, copepodid stages, few adults; Oithona similis, all 
adults, the females with ovisacs; Paracalanus parvus, two adults. 

Davis Strait. 69° 18’ North. Surface tow, 6 a.m., raining. September 4, 
1935. Calanus finmarchicus, adults and copepodid stages; Oithona similis, 
adults, the females without ovisacs; Paracalanus parvus, adults and copepo- 
did stages. 

Davis Strait. 70° North. Surface tow, 10 p.m., in floating ice. September 
8, 1935. Calanus hyperboreus, adults, the only tow containing them in 
abundance; Halithalestris cront, two adults; Oithona similis, adults, a few 
— with ovisacs; Paracalanus parvus, adults; Pseudocalanus elongatus, 
adults. 

Disko IsLAND, GREENLAND Coast. 69° 20’ North. Surface tow taken at 
10 a.m. July 17, 1935. Acartia clausii, A. longiremis, Calanus finmarchicus, 
Halithalestris croni, Paracalanus parvus, Pseudocalanus elongatus. 

Cosoure IsLaND, OF ENTRANCE TO JONES SOUND, SOUTH OF ELLESMERE 
Lanp. 75° 40’ North. Surface tow 2:30 a.m. September 4, 1935. Calanus 
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finmarchicus, Halithalestris cront, Oithona similis, Paracalanus parvus, Pseu- 
docalanus elongatus. A few nauplii. 

Carre YorK AND MELVILLE Bay, GREENLAND Coast. 75° North. Surface 
and vertical hauls during the daytime. July 18-21, 1926; August 4-6, 1932; 
July 22, 1935. Calanus finmarchicus, C. hyperboreus, Ectinosoma curticorne, 
Metridia longa, M. lucens, Oithona brevicornis, Paracalanus parvus, Pseudo- 
calanus elongatus, Temora longicornis. 

HERBERT ISLAND, INGLEFIELD Bay. 77° North. Surface and vertical hauls 
during the daytime. July 25, 1926; July 25, 1935. Augaptilus glacialis, 
Calanus finmarchicus, C. hyperboreus, Ectinosoma curticorne, E. neglectum, 
Metridia longa, Oithona similis, Parathalestris jacksoni, Pseudocalanus 
elongatus, Tegastes falcatus, Thalestris gibba, Tisbe furcata, Zaus aurelii, Z. 
goodsiri, Z. spinatus. Development stages of crabs and copepods. 

MuRcHISON SOUND AND WHALE Sounp. 77° North. Dredge tow at bottom 
and net tow at surface. August 17-21, 1926; July 25, 1935. Calanus fin- 
marchicus, Dermatomyzon nigripes, Diosaccus tenuicornis, Harpacticus 
chelifer, Oithona similis, Parathalestris jacksoni, Paracalanus parvus, Pseudo- 


_calanus elongatus, Tisbe furcata. 


NORTHUMBERLAND IsLAND. 78° North. Dredge tow at bottom. August 
16-17, 1926; July 30, 1935. Alteutha depressa, Amphiascus minutus, 
A. nasutus, Bradypontius magniceps, Calanus finmarchicus, C. hyperboreus, 
C. tonsus, Cyclopina schneidert, Dactylopusia signata, D. vulgaris, Daniels- 
senia fusiformis, D. typica, Ectinosoma curticorne, E. neglectum, Halithalestris 
cront, Harpacticus superflecrus, H. uniremis, Metridia longa, M. lucens, Para- 
thalestris jacksoni, Pseudobradya minor, Pseudocalanus elongatus, Stenhelia 
aemula, Tachidius brevicornis, Tegastes falcatus, T. nanus, Tisbe furcata, 
Zaus aurelii, Z. goodsiri, Z. spinatus. 

SmitH SounD, ELLESMERE Lanp. 78°10’ North. Surface haul at 6:20 p.m. 
July 31, 1935. Calanus finmarchicus, Oithona similis, Paracalnus parvus, 
Pseudocalanus elongatus. Development stages, especially of Oithona. 


EASTERN COAST OF GREENLAND 


ANGMAGSSALIK, 66° North. Dredge tow at the bottom. August 30, 1930; 
August 28, 1931. Calanus finmarchicus, Herpyllobius arcticus, Microsetella 
norvegica, Paracalanus parvus, Pseudocalanus elongatus, Tisbe furcata. ° 

Orr Care Simpson. 73° North. Surface tow amid pack ice. August 13, 
1930. Calanus finmarchicus, C. hyperboreus, Pseudocalanus elongatus. De- 
velopment stages of copepods, crabs, and Euphausiids. 

Prenputvum Isianp. 74° North. Dredge tow at the bottom. July 20 and 
30, 1930. Augaptilus glacialis, Cyclopina schneideri, Diosaccus tenuicornis, 
Ectinosoma curticorne, E. neglectum, Laophonte elongata, Mormonilla polaris, 
Parartotrogus arcticus, Parathalestris jacksonit, Pseudobradya minor, Pseudo- 
molgus groenlandicus, Scolecithriz brevicornis, Temorites brevis, Tisbe furcata, 
Undinella oblonga, Zaus goodsiri, Z. spinatus. 

BetwrEEn Cape BISMARCK AND THE NORTHWEST SIDE OF KoLpEway Is- 
LAND. 76° North. Temperature of water 34°F. July 28, 1930. Calanus fin- 
marchicus, few adults, but numerous development stages, together with 
those of crabs and Euphausiids. 


NOTES ON THE CALANOIDA 


Acartia clausii and A. longiremis. These two species are cosmopolitan in 
distribution and both have been reported from the Hudson Bay plankton 
by Willey. The males are better differentiated than the females and both 
sexes were found as far north as the 70th parallel. 
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Augaptilus glacialis G. O. Sars. This is the only polar representative of 
the genus and was first obtained during the Norwegian North Polar Expedi- 
tion. It has since been found much farther south and thus is not exclusively 
arctic in its distribution. The new localities here given carry it far to the 
west and suggest that it may be circumpolar. 

Calanus finmarchicus (Gunner). Present at almost every locality 
visited, but nowhere in any abundance except at Inglefield Bay. It was 
usually found in company with one or both of the other species of the genus, 
and development stages, probably including all three species, were abundant 
in the surface tows. 

Calanus hyperboreus Krgyer. This large arctic form was also widely 
distributed but even less abundant than the preceding. The Davis Strait 
tow from 70° North was the only one containing more than one or two 
specimens. 

Calanus tonsus Brady. This species lacks the serrated inner margins of 
the basipods of the fifth legs and the genital segment of the female is con- 
siderably swollen. This is probably the first record within the arctic circle 
and the number of specimens is very small. 

Metridia longa Lubbock. A hardy arctic species but nowhere found in 
any abundance, although Nordenskiold has claimed that it is able to live 
in immense numbers in water-drenched snow at a temperature below Zero C. 

Metridia lucens Boeck. Sars reported this species from within the Arctic 
Circle on the west coast of Norway, but added that he had never found it in 
other samples from the Arctic Ocean. The present records from Baffin 
Bay enable us to regard the species as an arctic form. 

Mormonilla polaris G. O. Sars. Found only at Pendulum Isiand on the 
east coast of Greenland and obtained by Sars in the Norwegian North 
Polar Expedition as far north as the 81st parallel of latitude. 

Paracalanus parvus (Claus). This is another common species very widely 
distributed here in the north and sometimes occurring in large numbers. It 
may be distinctly southern in its range, as reported by Sars, but it is evi- 
dently not prevented by the cold from breeding also in the Arctic Ocean. 

Pseudocalanus elongatus (Boeck). Very widely distributed throughout 
the entire area and often the most numerous single species obtained. It was 
somewhat more abundant in shallower water than in deeper water, and evi- 
dently descends to the very bottom. The new localities here added make it 
cireumpolar in its distribution. 

Pseudocyclops obtusatus Brady. In spite of its generic name this is a 
peculiar small calanid, readily recognized by the structure of the fifth legs 
in both sexes. It was obtained by Sars on the Norway coast nearly as far 
— as the single female found in the plankton from the Bay of Gods 

ercy. 

Scolecithrix brevicornis G. O. Sars. The specimens described by Sars 
were found north of the 81st parallel of Latitude and east of Franz-Josef 
Land. Capt. Bartlett’s specimens came from Pendulum Island on the east 
coast of Greenland and a little farther south. 

Temora longicornis G. O. Sars. Cleve has reported this species from the 
Atlantic Ocean as far north as the 72nd parallel of Latitude. With one 
exception the specimens of the present list all came from the Labrador 
coast considerably farther south. 

Temora stylifera (Dana). This is primarily a tropical species, but has 
been reported by Giesbrecht as far north in the Atlantic Ocean as the 60th 
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parallel of latitude. The present specimens came from the Labrador coast 
considerably farther south than that parallel. 

Temorites brevis G. O. Sars. This is a very small species originally ob- 
tained during the Norwegian North Polar Expedition considerably to the 
east of the present localities. Here it was found only at Pendulum Island 
on the east coast of Greenland. 

Undinella oblonga G. O. Sars. This small copepod looks very similar 
to a cyclopid, but an examination of its appendages shows it to be a true 
Calanid. It has not thus far been found anywhere except in the Arctic 
Ocean. 

Undinula darwini (Lubbock). This calanid is usually found much farther 
to the south, but two males were present in the plankton taken in the Bay 
of Gods Mercy on Southampton Island. The structure of the fifth legs of 
these males is so peculiar as to leave no doubt of their identity. 



















NOTES ON THE HARPACTICOIDA 


As already stated many of the present specimens were taken in dredge 
hauls at or near the bottom. Since there are more Harpactids at that depth 
than other kinds of copepods it would be expected that the species of this 
suborder would outnumber those of any of the other groups. The following 
lists shows that this really happened, the number of Harpactids equalling 
that of all the other suborders combined. 


Alteutha depressa Baird. This is not a true arctic species, but it is a 
hardy copepod and has been found by Sars about as far north on the west- 
ern coast of Norway. 

Ameira longipes Boeck. This copepod has been reported by Sars from 
the polar islands north of ‘‘Elsemer’’ (Ellesmere) Land, taken in the second 
“Fram” expedition. Thus far the species has been confined to polar seas. The 
present specimens came from the mouth of Frozen Strait. 

Amphiascus minutus (Claus). Found only near Northumberland Island 
in Smith Sound in company with the following species. It has been reported 
by T. Scott from Franz-Josef Land at about the same latitude farther east. 

Amphiascus nasutus (Boeck). Twice the size of the preceding species, in 
company with which it was found, and so readily separated by size alone. 
It is distinctly arctic in distribution but comes down into the temperate 
zone along the west coast of Norway. 

Cletodes tenuipes T. Scott. This harpactid has been reported from 
Franz-Josef Land by Sars, but has not before been captured in American 
waters. In the present plankton it was confined to the single peculiar tow 
taken near the mouth of Fury and Hecla Strait. 

Dactylopusia signata Willey. Found on the Labrador coast, in Fox 
Channel, and also at Northumberland Island, where it was in company 
with the following species. Willey’s original specimens came from farther 
west and were captured in a net let down through the ice. 

Dactylopusia vulgaris G. O. Sars. Found in company with the preceding 
and about the same size but easily distinguishable by the structure of the 
fifth legs in the female. This is one of the commonest harpactids and was 
found by Sars along the entire Norwegian coast, even those portions which 
lie in the Arctic Ocean. 
Danielssenia fusiformis (Brady). 
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Northumberland Island in shallow water. This is a temperate rather than an 
arctic species and is here reported from Greenland for the first time. ° 

Danielssenia typica Boeck. Found in company with the preceding and 
also at the mouth of Frozen Strait, these being the first American localities. 
It has been reported from Nova Zembla and Franz-Josef Land farther east. 

Diosaccus tenuicornis (Claus). A few specimens were taken between 
Greenland and Ellesmere Land. Although it is not an arctic species it has 
been found nearly as far north on the Norwegian coast. 

Ectinosoma curticorne Boeck. Found in several of the present lists and 
has been reported from Spitzbergen by T. Scott. Its small size and very 
short first antennae, each with a dusky patch inside the basal segment, will 
serve as distinctive features. 

Ectinosoma neglectum G. O. Sars. Found on the Labrador coast and at 
several of the Canadian localities both in Capt. Bartlett’s plankton and in 
that obtained by the Canadian Arctic Expedition. It was also reported by 
Sars from the north coast of Norway and is probably circumpolar. 

Halithalestris croni (Krgyer). This is one of the largest harpactids and 
may be recognized by its size and by the long divergent caudal rami. It is 
a pelagic species but drifts in with the currents into various bays and straits 
and has been reported before from the west Greenland coast by Walker and 
Miers. 

Harpacticus chelifer (Miiller). Found only on the Labrador coast and in 
Murchison Sound, but has been reported by Sars from Egedesminde on the 
west coast of Greenland and by T. Scott from Franz-Josef Land. 

Harpacticus superflexus Willey. Northumberland Island in the strait 
between Greenland and Ellesmere Land furnished the only specimens of 
this species. It was originally obtained by the Canadian Arctic Expedition 
considerably farther west and nearly as far north. 

Harpacticus uniremis Krgyer. Found in company with the preceding 
species and has been reported from Behring Sea by Poppe, from Spitz- 
bergen by T. Scott and from the whole Norwegian coast by Sars. It may 
thus be considered as an arctic form, coming down at times into the tem- 
perate zone. 

Laophonte elongata Boeck. Found in three of the four regions here 
listed and reported by T. Scott from Franz-Josef Land. It may be distin- 
guished by the structure of the fifth legs and by the long parallel caudal 
rami. 

Laophonte horrida Norman. Found only in Fox Channel in company 
with the preceding species but has been reported from both the eastern 
and western coasts of Greenland. When obtained the specimens are usually 
so densely covered with mud that the body spines are invisible. If the mud 
is washed away the spines will serve to identify the species. 

Laophonte perplexa T. Scott. Originally obtained by Scott from Franz- 
Josef Land the species was subsequently reported by Sars from Norway. 
Its presence in the plankton from the Bay of Gods. Mercy is the first record 
from American waters. 

Mesochra pygmaea (Claus). This minute harpactid is a dwarf form 
whose body segments have the appearance of being telescoped together. 
It has been reported from Franz-Josef Land and from the polar islands 
north of Grinnel Land. 

Microsetella norvegica Boeck. Found at only two of the present sta- 
tions but given a wide distribution in the Arctic Ocean by Cleve and Sars. 
It is a very small species but often found in large numbers. 
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Parathalestris jacksoni (T. Scott). Found in the last three regions but 
not along the Labrador coast and reported by Sars from the northern coast 
of Norway and by T. Scott from Franz-Josef Land. 

Pseudobradya minor (T. & A. Scott). Like the preceding species this is 
well distributed everywhere except on the Labrador coast, but only one or 
two specimens in any locality. It was obtained by the Canadian Arctic 
Expedition from Bernard Harbor, Northwest Territories far to the west. 

Pseudobradya similis (T. Scott). Found only in the plankton from the 
mouth of Frozen Strait, almost up to the Arctic Circle, and originally ob- 
tained by Scott from Franz-Josef Land. 

Pseudothalestris pygmaea (T. Scott). This is another of the dwarf 
species whose body segments appear to be telescoped together, giving it a 
peculiar stunted appearance. It was found only at the mouth of Frozen 
Strait. 

Rhynchothalestris helgolandica (Claus). This was originally obtained 
by Claus from Helgoland, but has been reported from Greenland by 
Stephensen and from various localities in the Arctic Ocean. It was here con- 
fined to the plankton from the mouth of Frozen Strait. 

Robertsonia tenuis Brady. Only a few specimens of this species were 
found in the second group of localities, but it has been obtained by Scott 
from Spitzbergen and Franz-Josef Land, and from Greenland by Wesen- 
berg-Lund. 

Stenhelia aemula (T. Scott). A few specimens were found at North- 
umberland Island and this is the first record of the species in polar regions. 

Tachidius brevicornis Lilljeborg. Another species captured only at 
Northumberland Island in the bottom dredge. It is a widely distributed 
species chiefly confined to temperate localities but taken by the Canadian 
Arctic Expedition well within the Arctic Circle. 

Tegastes falcatus Norman. Also taken in the bottom dredge at North- 
umberland Island, it has been reported by T. Scott from Nova Zembla and 
Franz-Josef Land. It has aiso been found around the British Isles and near 
Ceylon and hence is not confined to arctic seas. 

Tegastes nanus G.O. Sars. This was found in company with the preced- 
ing species and is even smaller in size. It has previously been reported only 
from the Norwegian coast by Sars, at about 63° North Latitude. 

Thalestris gibba (Krgyer). Two specimens were obtained from Fox 
Channel and three from Inglefield Bay; it has also been recorded by Scott 
from Franz-Josef Land and by Sars from the north coast of Finland. 

Tisbe finmarchica (G. O. Sars). Sars reported this as a true arctic 
species from the northern coast of Finmark and the polar islands north of 
Grinnell Land. In the present lists the species is confined to two specimens 
from the peculiar plankton taken at Fury and Hecla Strait. 

Tisbe gracilis (T. Scott). This species is confined to the plankton from 
the Bay of Gods Mercy. It was originally found on the Scottish coast, but 
was reported by Sars from the Finmark coast and the west coast of Norway 
as far north as the present locality. 

Tisbe minor (T. Scott). Found in the present plankton only at the mouth 
of Frozen Strait, but reported by Scott from Franz-Josef Land, and by Sars 
from the west coast of Norway as far north as Frozen Strait. 

Tisbe furcata (Baird). Found at a majority of the localities here listed, 
often in considerable numbers, and recorded as widely distributed through- 
out the Arctic Ocean. 

Zaus abbreviatus G. O. Sars. This is the smallest species of the genus, 
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and has been found on the west coast of Norway and north of Grinnell 
Land. Its appearance at two of the present localities is new to American 
waters. 

Zaus aurelii Poppe. Found at Northumberland Island, and recorded by 
Scott from the northern coast of Finmark. This is one of the larger species 
and has a very small rostrum and a very narrow urosome. 

Zaus goodsiri Brady. Found on both the east and west coasts of Green- 
land and recorded from Spitzbergen by Scott and from the polar islands 
north of Grinnell Land by Sars. It is half as large again as the preceding form 
and shows a huge angular rostrum. 

Zaus spinatus Goodsir. Found in many of the present localities except 
those along the Labrador coast, and reported to be widely distributed in the 
arctic zone. This is the smallest of the four species and only two-fifths the 
size of goodsiri, with a slightly prominent semicircular rostrum. 

Zosime typica Boeck. This species was confined to the plankton from the 
Bay of Gods Mercy, its first appearance in American waters, but it has been 
recorded by Scott from Franz-Josef Land and Nova Zembla. 


NOTES ON THE CYCLOPOIDA 


Some of the cyclopids here listed probably live semiparasitically upon 
or within the bodies of other marine animals. But having been captured 
while swimming freely there is nothing to connect them with any host. Some 
of them, however, appeared in the plankton taken by the Danish Ingolf 
Expedition, and in the account of that expedition were assigned by Hansen 
to definite hosts. 


Arctopontius expansus G. O. Sars. Occurring in these lists only in Fox 


Channel, it was obtained by the Ingolf Expedition in Davis Strait, and is 
probably more or less well distributed in this region. Neither in the Ingolf 
material nor in that examined by Sars was any host discovered. 

Artotrogus orbicularis Boeck. Found only in Fox channel; Boeck’s 
original specimen came from the south coast of Norway, where other speci- 
mens were later found by M. Sars. It has also been reported from the Kara 
Sea by Hansen, and in all three instances was taken from nudibranch mol- 
lusks. 

Ascomyzon intermedium Hansen. Found only in Fox Channel, but was 
also obtained by the Ingolf Expedition from Davis Strait, where it was 
dredged at a depth of 582 fathoms. All the specimens thus far obtained 
have been females with no hint of their host. 

Bradypontius caudatus G.O.Sars. Associated with the preceding species 
in Fox Channel, but not obtained by the Ingolf Expedition. Sars stated that 
it was the largest siphonostomous cyclopid (2.90 mm. long) with which he 
was acquainted and nothing is known of its host. 

Bradypontius groenlandicus Hansen. A second species of the same genus 
from Fox Channel and reported by the Ingolf Expedition from Davis Strait. 
Hansen’s material included both sexes but the present specimens were all 
females, with nothing to suggest their host. 

Bradypontius magniceps (Brady). A third species of the genus from Fox 
Channel, not obtained by the Ingolf Expedition but reported by Sars from 
western Finmark a little farther north, without data as to the host. 

Cyclopina schneideri T. Scott. Found at several localities in Fox Chan- 
nel and on both coasts of Greenland and recorded by Scott from Spitz- 
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bergen and Franz-Josef Land and from the Norwegian coast by Sars. This 
is very likely a free swimming form and not semiparasitic. 

Corycaeus anglicus Lubbock. Sars has designated this as a pronouncedly 
pelagic species which is occasionally — into the Norwegian fjords and 
similar locations by strong currents. It has not been reported previously 
from any American locality. 

Dermatomyzon nigripes (Brady). Found in Fox Channel and Murchison 
Sound and reported by Scott from Spitzbergen and Franz-Josef Land. It is 
not, however, exclusively arctic but is also found in the temperate zone. 

Dyspontius striatus Thorell. Found only in Fox Channel but reported by 
Sars from the Finmark coast considerably farther north. It is also widely 
distributed in the temperate zone and is even found in the Bay of Naples. 
Sars regarded this species as in all probability free swimming. 

Farranula carinata (Giesbrecht), and F. rostrata (Claus). These minute 
cyclopids seem out of place in plankton from so far north, but their identi- 
fication is easy and certain. They were present on the coast of Labrador, in 
the Bay of Gods Mercy and at Fury and Hecla Strait. 

Hemicyclops purpureus Boeck. Found in Fox Channel which is a little 
farther north than previous records of the species. When alive the oviducts 
and ovisacs are bright red in color and this is not wholly lost in formalin. 

Lichomolgus agilis (Leydig). Found in Fox Channel and reported by 
Scott from the British Isles and by Sars from the Norway coast. Sars was 
able to determine that the Norway specimens were parasitic upon nudi- 
branch mollusks. 

Myzopontius pungens Giesbrecht. Found only in Fox Channel and re- 
ported by Scott from Franz-Josef Land and by Sars from the Norway coast 
although Giesbrecht’s types came from the Bay of Naples. 

Oithona similis Claus. Found in most of the localities here listed and 
very widely distributed in all oceans and zones. To judge from the larvae 
found in the surface tows it breeds extensively in these northern latitudes. 

Oithona spinirostris Claus. Common along the Norwegian coast as far 
north as the present localities, but has not before been reported from any 
American plankton. Usually found in company with the preceding species. 

Oithonina nana Giesbrecht. Found in company with the preceding along 
the southern portion of the Labrador coast, and this record is apparently a 
little farther north than any previous American report. 

Oncaea borealis G. O. Sars. Found at the Bay of Gods Mercy and in 
Fox Channel and reported from the Norway coast and the Polar Sea. It is 
somewhat more strictly an arctic form and not found much farther south. 

Oncaea venusta Philippi. This is another southern form found on the 
coast of Labrador and in the Bay of Gods Mercy. It is very widely dis- 
tributed in temperate and tropical localities but this is the farthest north 
that it has been recorded. 

Parartotrogus arcticus T. Scott. Found in Fox Channel and at Pendulum 
Island and has been reported from Spitzbergen and Nova Zembla by Scott, 
and from the east coast of Greenland by Hansen. 

Pseudomolgus groeniandicus Hansen. Found only at Pendulum Island 
on the east coast of Greendland but reported by Hansen to occur also on 
the west coast along the shore of Baffin Bay. 




















































NOTES ON THE NOTODELPHYOIDA 


Botryllophilus inaequipes Hansen. A single female was taken in Fox 
Channel while Hansen’s types were obtained from Davis Strait. It will prob- 
ably be found in other localities upon further investigation. 
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Doropygelia thorellii Aurivillius. Found only in Fox Channel but taken 
by the Ingolf Expedition from Davis Strait and by Schmidt from southeast 
of Iceland. It is found in the branchial cavity of ascidians. 

Herpyllobius arcticus Steenstrup & Liitken. A single female was found 
on the annelid, Harmothoé imbricata, on the east coast of Greenland. The 
Ingolf Expedition reported the species from Davis Strait and the west 
coast, all the annelid hosts belonging to the genus Harmothoé. 


ICHTHYOLOGY.—A new polynemid fish collected in the Sadong 
River, Sarawak, by Dr. William T. Hornaday, with notes on the 
genera of Polynemidae.' Grorcs S. Myers, United States Na- 
tional Museum. (Communicated by A. WETMoRE.) 

Fifty-nine years ago, William T. Hornaday, now the honored di- 
rector-emeritus of the New York Zoological Park, travelled in India, 
the Malay Peninsula, and Borneo to collect natural history specimens 
for Ward’s Natural Science Establishment of Rochester. His book 
dealing with that trip, Two Years in the Jungle (New York, 1885), 
is now one of the classics of zoological exploration in Asia. The fishes 
collected by Dr. Hornaday became the property of the United States 
National Museum, in which institution he remained for several years 
as chief taxidermist. Some of the fishes were identified by Dr. Tarleton 
Bean and the rest have recently been determined by the present writer. 
One species, a remarkable Polynemus, appears to be unnamed more 
than half a century after its collection. 


Polynemus hornadayi, n. sp. 


Holotype-—U.8.N.M. 100632, a specimen 195 mm standard length and 
260 mm including caudal fin, obtained by W. T. Hornaday on October 2, 
1877, while fishing with poison, in the Ensengi River, a large creek emptying 
into the Sadong River from the west about six miles below Simujan, south- 
western Sarawak, Borneo. Dr. Hornaday described the Ensengi as a stream 
40 feet wide and 8 to 10 feet deep, with murky water and swift current. The 
holotype is the identical specimen illustrated on the plate facing page 386 of 
Two Years in the Jungle, from a pen and ink drawing of the late Dr. Frederic 
A. Lucas. The figure is reproduced here. 

Paratypes.—U.8.N.M. 35719, ten smaller specimens, obtained at the same 
place and on the same date. One of these is now in the British Museum. 

Diagnosis.—A species of Polynemus allied to P. hilleri Fowler, P. para- 
diseus Linnaeus, and P. dubius Bleeker in the presence of but seven dorsal 
spines, but differing in the very tiny scales, 94 to 97 in the lateral line to 
caudal base and 31 to 35 in transverse series from origin of first dorsal to 
pelvic origin. 

Description —Dorsal VII-I, 15}. Anal II—11}. Pectorals 16 to 18, with 
7 filaments. Pelvics I-5. Lateral line scales with pores, from upper end of 
gill opening to end of hypural fan, 94 to 97. Transverse scales from origin of 
first dorsal to pelvic base 8 to 9/1/21 to 25. Gill rakers fairly long, 12 on 
upper and 15 on lower limb of first arch. 


1 Published by permission Secretary, Smithsonian Institution. Received April 17, 
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Greatest depth approximately equal to head length, 4.8 in standard 
length. Eyes minute, 9.5 in head length, 2.9 to 3.1 in the convex interorbital 
space, approximately 2 in snout, and nearly 7 in postorbital part of head. 
Mouth rather large, reaching far behind eye. Maxillaries scaly, 1.8 in head. 
Upper jaw not emarginate at symphysis. Anterior and ,osterior nostrils 
close together, immediately in front of eye. Preopercular edge finely denticu- 
lated for some distance above its rounded posterior angle. Upper lip scarcely 
evident; lower well developed, but interrupted at symphysis. A narrow band 
of extremely fine, villiform teeth, narrowly interrupted at the symphysis, 
in each jaw; the band is wider towards the front but the teeth do not extend 
to the outside of the jaws. Vomer with a narrow, transverse, crescentic (or 
angled) patch of similar teeth. An oblong patch, rounded in front and acu- 








Fig. 1—Polynemus hornadayi, new species. Holotype. After Hornaday, from a 
drawing by the late Dr. Frederic A. Lucas. Reproduced by permission of Charles Scrib- 
ner’s Sons, New York. 


minate behind, of similar teeth on each palatine, and a very small, narrow 
patch on each pterygoid. 

Origin of first dorsal very slightly behind that of pectorals. Spines of first 
dorsal slender and somewhat flexible, the first one nearly three fourths as 
long as the second. Second spine longest, a little shorter than head, minus 
snout. Origin of second dorsal slightly in advance of that of anal. Soft dorsal, 
anal, and caudal densely and finely scaled for more than half their lengths. 
A few rows of fine scales along and behind each spine of first dorsal, and 
along pelvic spine. Caudal long and very deeply forked, with pointed lobes. 
Pectoral fin pointed, straight, the upper part of its base above mid-line of 
body depth, its rays all simple; the fin is approximately 1.5 times as long as 
head and reaches the posterior third of the soft dorsal base. The two upper 
pectoral filaments exceed the caudal tip by more than one and two-thirds 
the total length of the fish (from snout tip to caudal tip). The length of the 
longest (upper) filament on the holotype is equal to more than 2.5 the total 
length of the fish including caudal. The third filament is nearly as long as the 
first two, the fourth nearly reaches to caudal tip, the fifth to the anal origin, 
the sixth to vent, and the seventh to beyond middle of the appressed pelvics. 
Pelvic fins longer than postorbital part of head. Distance between origins of 
anal and pelvic fins approximately equal to head length. Vent far in advance 
of anal fin, between tips of appressed pelvic fins. Air-bladder absent. 
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Color of alcohol specimens dirty brownish. No black marks visible on 
pectorals. 

Measurements.—Measurements in millimeters of four specimens are given. 
These are taken from point to point, as indicated, with dividers, not re- 
duced to ideal axial measurements. Under each category the first measure- 
ment refers to the holotype, the second to the British Museum paratype, 
and the third and fourth to two other paratypes. 

Standard length 195, 142, 141, 44. Depth at first dorsal origin 53, 34, 35, 
26.5. Head length (minus opercular membrane) 53, 37, 36, 28.5. Maxillary 
length (snout tip to its end) 28, 22, 20, 16. Snout (middle of tip to eye) 12, 
7, 8.5, 7. Eye diameter (horizontal) 5.5, 4, 3.5, 3. Interorbital (between 
fleshy orbital rims) 16, 12, 12, 9.5. Postorbital 38, 28, 24.5, 19.5. Width 
end maxillary 9, 6, 6.5, 4. Predorsal (snout tip to origin first dorsal) 67, 46, 
48, 36. Snout tip to second dorsal origin 113, 82, 83, 63. Least depth caudal 
peduncle 21, 15, 14.5, 11. Length caudal peduncle (base of last anal ray to 
middle of end of hypural joint) 46.5, 37, 37, 26. Pelvic origin to anal origin 
58, 42, 38, 27.5. Length second spine of first dorsal 35.5, 25.5, 27, broken in 
smallest example. Length spine of soft dorsal 12.5, 10, 11.5, 9. Length 
second anal spine 13, 14, 13, 7.5. Length pectoral fin 85, 58.5, 58, 48.5. Length 
first free pectoral filament of holotype 670 (filaments broken in most of 
other specimens). 

The relationships of P. hornadayi are discussed below, under the genus 
Polynemus. 


NOTES ON THE GENERA OF POLYNEMIDAE”’ 


In attempting to place the new species described above, I have en- 
countered considerable confusion in the generic classification of this 
family. After examining the material in the National Museum, I have 
prepared the following synopsis of the genera, which, while merely 
tentative, seems to express the general phylogenetic lines in the family 
better than most systems. The last general review of Polynemid 
genera was given by Gill (Proc. Acad. Nat. Sci. Philadelphia, 1861, 
pp. 271-282) and since his revision there has been little improvement 
in the system and few new characters have been brought forward. 

Although the time is not ripe for an exhaustive discussion of the 
phylogeny of the genera, it appears to me that Polydactylus contains 
the most generalized species, and all of the other genera are more or 
less direct derivatives of Polydactylus-like ancestors. Eleutheronema 
has specialized in the dentition and the elongate, regular body form. 
Filimanus has developed a peculiar physiognomy, long filaments, and 
a very compressed form, while it has lost the pectoral fold. Penta- 
nemus has something of the appearance of Filimanus, but has de- 
veloped a very long anal. Galeoides is much like the plebejus type of 
Polydactylus but it has a narrow maxillary and has developed numer- 


? It should be noted that in the case of Polynemids with very long filaments, such 
as Pentanemus and Polynemus, the filaments are brittle and easily broken when the 
specimens were origin M preserved in alcohol. Specimens originally fixed in formalin 
have the filaments pliable and tough, and not easily broken. 
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ous filaments extending far forward, with a long pectoral fold to 
cover them. Polynemus is a very distinct branch, which has a spe- 
cialized shoulder girdle architecture, very long filaments, loss of air- 
bladder, a slender peduncle, long caudal, sharp head, and small 
scales. It, too, has lost the pectoral fold in changing the position of 
the girdle elements. Polistonemus is purely an offshoot of Polynemus, 
differing only in the much greater number of filaments. If intermedi- 
ate species are found, it should not be recognized as a distinct genus. 


Synopsis of the Genera 


la. Anal fin approximately twice as long as soft dorsal fin, and its origin 
more anterior than that of the latter; preopercular edge entire; pectoral 
fin inserted rather high, without a fleshy fold extending from the 
lower part of its base to cover the bases of one or more of the pectoral 
filaments; maxillary widened behind, the mouth rather oblique and 
the snout projecting very little beyond it; pectoral rays all simple; 
pectoral filaments very long, 5 in number; teeth not extending to outer 
part of jaws. Pentanemus Ginther. 


lb. Anal fin of approximately the same length as soft dorsal fin, or shorter; 
preopercular edge more or less denticulated. 

2a. Pectoral fin inserted low, the upper part of its base much below 

mid-line of body; lateral line straight or with a faint curve anteri- 

orly. 

3a. No sharp fold of skin extending from lower part of base of 

pectoral fin to cover the bases of one or more of the pectoral 

filaments; maxillary very wide at end; mouth very oblique; 

snout squarish and very blunt and projecting little or not at 

all beyond mouth; scales large; pectoral filaments 7 in num- 

ber, very long; lateral line angled, with the forward part high 

though but little curved. Filimanus, new genus. 


3b. A sharp fold of skin projecting downward or forward from 
lower end of base of pectoral fin and covering the bases of one 
or more of the pectoral filaments; mouth chiefly horizontal; 
snout projecting considerably beyond mouth; pectoral fila- 
ments rather short; lateral line nearly straight. 
4a. Lower lip absent except towards rictus, the teeth extend- 
ing on the exterior part of the jaws; elongate, small- 
scaled species with a very large mouth, long maxillary, 
and only 3 or 4 pectoral filaments. Eleutheronema Bleeker. 
4b. Lower lip extending far forward and no teeth on outside 
of jaws. 
5a. Maxillary distinctly widened at its end; pectoral fold 
little developed. Polydactylus Lacépéde. 











380 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 26, No. 9 


5b. Maxillary scarcely widened at its end; pectoral fold 
very well developed, covering the bases of most of 
the 9 or 10 pectoral filaments. Galeoides Giinther. 


2b. Pectoral fin inserted high, the upper part of its base at mid-depth 
of body, or higher, without a sharp pectoral fold extending down 
from lower part of pectoral base to cover the bases of one or more 
of the pectoral filaments; base of upper pectoral filament inserted 
higher than lowest ray of pectoral fin; lateral line with its anterior 
part rising in a long, low curve; caudal peduncle elongate; head 
small; pectoral filaments very long; maxillary widened behind; no 
air-bladder. 
6a. Seven pectoral filaments. Polynemus Linnaeus. 


6b. Fourteen pectoral filaments. - Polistonemus Gill. 


PENTANEMUS Giinther 


Pentanemus (Artedi) Giinther, Cat. Fish. Brit. Mus., 2: 331. 1860 (type 
by monotypy Polynemus quinquarius Linnaeus). 

A single species of this genus. Pentanemus quinquarius (Linnaeus), from 
West Africa, is known. I have not seen specimens, but have derived my 
data from Boulenger’s excellent figure and description (Cat. Freshwater 
Fishes Africa, 4: 100. 1916. fig. 61). 


Filimanus, n. g. 


This new genus is based upon a single species, the genotype, Polynemus 
melanochir Cuvier and Valenciennes (Hist. Nat. Poiss., 7:513. 1831), from 


the Malay Archipelago. I have examined only a single specimen of Fili- 
manus melanochir, from Java. (U.S.N.M. 72742). 


ELEUTHERONEMA Bleeker 


Eleutheronema Bleeker, Vers]. Akad. Amsterdam, 14:110. 1862 (type by 
monotypy Polynemus tetradactylus “C.V.” = P. tetradactylus Shaw) ; Bleeker, 
Versl. Akad. Amsterdam, vol. 14, 1862, p. 123 (description, with inclusion 
of two species, P. tetradactylus and P. tridactylus Bleeker). 

In the first citation of Bleeker given above he merely lists ‘‘Eleutheronema 
tetradactylus Blkr. = Polynemus tetradactylus C. V.”’ Since the mere citation, 
prior to January 1, 1931, of a recognizable, previously described species in 
conjunction with a new generic name is sufficient under the International 
Rules (Article 25), this reference validates the generic name Eleutheronema. 
He mentions only one species, tetradactylus of Cuvier and Valenciennes, 
which ipso facto becomes the genotype. 

Only two species of Eleutheronema are currently recognized, EF. tetra- 
dactylum, with four pectoral filaments, ranging from India to Northwestern 
Australia, and £. tridactylum, with three pectoral filaments, from the 
Malay Peninsula and Archipelago. Of the former, I have examined three 
specimens in the National Museum, from Rangoon (44726), Java (72740), 
and Formosa (85481). Of the latter species, I have studied one example 
(72737) from Java. 

Potypactytus Lacépéde 


Polydactylus Lacépéde, Hist. Nat. Poiss., 5: 419. 1803 (type by mono- 
typy Polydactylus plumierii Lacépéde = Polynemus virginicus Linnaeus). 
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Trichidion (Klein) Gill, Proc. Acad. Nat. Sci., Philadelphia, 1861, p. 274 
(type by original designation Polynemus plumierit Lacépéde = Polynemus 
virginicus Linnaeus). 

Klein’s name Trichidion was originally published in 1749. It is thus pre- 
Linnaean and can not be accepted. Walbaum, in 1792 (Artedi Gen. Pisc., pt. 
3, p. 585), republished Klein’s Trichidion but the International Commission 
on Zoological Nomenclature, in Opinion 21, has declared these reprinted 
names of Klein to be unavailable under the Code. 

This large genus is, as I define it, a very heterogeneous assemblage, but the 
species all seem to be more similar to each other than to any members of 
other genera. The range is practically co-extensive with that of the family. 
Very likely a careful study of adequate material will show a need for breaking 
it up into several more well knit groups. For example, Polydactylus quadri- 
filis is very different in appearance from the ordinary types such as vir- 
ginicus, approximans, and plebejus. 

I have examined a number of species in the National Museum, including 
P. virginicus (64063), P. octonemus (48883), P. opercularis (41054), P. ap- 
proximans (65621), P. sexfilis (55555; 65990), P. indicus (76627), P. plebejus 
(58048), and P. heptadactylus (72741). 






















GaLEorpEs Giinther 


Galeoides Giinther, Cat. Fish. Brit. Mus., 2: 332. 1860 (type by mono- 
typy Polynemus polydactylus Vahl = Polynemus decadactylus Bloch). 

This genus contains two species. Of the West African Galeoides decadac- 
tylus I have examined several specimens from Sierra Leone and Ashantee 
(U.S.N.M. 42196; 42213). Steindachner, in his Ichthyologische Notizen, 
No. 8 (Sitzb. Ak. Wien, 60 (1): 137. 1870), has described Galeoides microps 
from China. I have not seen this fish and I find no reference to any examples 
obtained since the original description. 












Potynemus Linnaeus 


Polynemus Linnaeus, Syst. Nat., ed. 10, 1758, p. 317 (type as fixed by the 
International Commission on Zoological Nomenclature, under suspension 
of the Rules, Opinion 93, 1926, Polynemus paradiseus Linnaeus). 

The confusion that has reigned in regard to the application of the generic 
name Polynemus has happily been settled (whether on adequate premises or 
not I do not attempt to say) by the International Commission in Opinion 
93 (Smithsonian Misc. Coll., 73: 5-10. 1926.) 

In Weber and de Beaufort’s useful synopsis of the Indo-Australian Poly- 
nemids (Fishes of the Indo-Australian Archipelago, 4: 196-218. 1922), the 
generic affinities of several of the species, according to the system proposed 
here, is not evident. In their key to the species of ‘“Polynemus’’ (pp. 201- 
202) it would seem that all of the species in sections 1 and 2 belong to 
Polydactylus, in addition to heptadactylus in section 3. Polynemus melanochir 
is referred above to a new genus, Filimanus. Polynemus longipectoralis, P. 
dubius, and P. borneensis (from which Trichidion hilleri of Fowler is distinct) 
certainly are congeneric with the Indian P. paradiseus. Polynemus macroph- 
thalmus also probably belongs to this genus. Including hilleri and hornadayi 
there seem, then, to be only seven species certainly referable to Polynemus. 
I have seen specimens of none of them save hornadayi, but in order to in- 
dicate the characters of the new form I have compiled the following key. 
My data for paradiseus is from Day (Fishes of India, p. 176, pl. 42, fig. 4). 
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Synopsis of the Species 


la. Dorsal spines 7, the first more than half as long as the second, which is 
the longest. 


2a. Scales 94 to 97; pectoral fin plain, reaching last third of soft dorsal 
base; upper pectoral filaments more than twice as long as body 
and caudal fin; snout blunt and broad; eye 9.5 in head, about 3 
in interorbital. (Sadong R., Borneo). P. hornadayi Myers. 


2b. Scales 65 to 70 (or slightly more?). 


3a. Pectoral fin with most of its terminal portion black; upper 
pectoral filaments only slightly longer than body and caudal 
fin. (Baram R., Borneo.) P. hilleri (Fowler). 


3b. Pectoral fin plain; pectoral filaments exceeding tip of caudal 
by nearly the length of head and body. 


4a. Eye diameter about 3 in interorbital; pectoral fin with 15 
rays; upper lobe of caudal longer than lower; scales about 

70. (Bay of Bengal and coast of Burma). 
P. paradiseus Linnaeus. 


4b. Eye 1.8 in interorbital; pectoral fin with 17 rays; caudal 
lobes equal; scales 65 to 70. (Sumatra, Borneo, and Siam). 


P. dubius Bleeker. 
1b. Dorsai spines 8, the first minute, the third one longest. 


5a. Pectoral fins about as long as head without snout; eye large, 4.5 to 6 
in head; distance between origins of pelvics and anal less than 
length of head; scales 88 to 93; anal spines 3. (Sumatra and 
Borneo.) P. macrophthalmus Bleeker. 


5b. Pectorals longer than head; eye small, 5.5 to 7 or more in head; 


distance between origins of pelvics and anal more than length of 
head. 
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6a. Scales 84 to 87; anal spines 2. (Banjermassin, Borneo.) 
P. longipectoralis Web. & de Bfrt. 


6b. Scales 65 to 66; anal spines 3. (Sumatra and Borneo.) 
P. borneensis Bleeker. 


Pouistonemts Gill 


Polistonemus Gill, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 277 (type 
by original designation Polynemus multifilis Schlegel). 

This genus is in all respects a Polynemus excepting for the increased num- 
ber of pectoral filaments. I have examined two fine examples of Polis- 
tonemus multifilis (U.S.N.M. 53409; 53410) collected in the Kapoeas River, 
Borneo, by Dr. W. L. Abbott. This is the only known species. 
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PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 


GEOLOGICAL SOCIETY 
531sT MEETING 


The 531st meeting was held in the Assembly Hall of the Cosmos Club, 
November 13, 1935, President W. T. ScHALLER presiding. 

Informal communications—ANNa I. Jonas presented new evidence for 
the age of the limestones of Frederick Valley, Maryland. She stated that the 
valley contains on its borders blue slaty limestone, called Frederick lime- 
stone, and in the center of the syncline purer, more massive, Grove lime- 
stone. Study of the fossils from these limestones has shown the Frederick 
limestone is Upper Cambrian in age, the Lower Ozarkian of Ulrich. This 
conclusion is based on the determination of brachiopods and trilobites by 
Cooper, Raymond, and Bridge. The overlying Grove limestone, on the basis 
of its fossils, cephalopods and brachiopods, as determined by Foerste and 
Cooper, is of Upper Ozarkian age comparable to the Chepultepec of Ten- 
nessee and Gasconade of Missouri. There is no Canadian or Middle Ordovi- 
cian in the valley as was thought by Bassler. The Conestoga limestone of 
Pennsylvania is similar to the limestones of Frederick Valley in lithology. 
Both the Conestoga and Frederick limestone unconformably overlie Lower 
and Middle Cambrian formations. Brachiopods believed to be from the 
Conestoga limestone were previously called Chazyan in age and considered 
the same as those from the Frederick limestone. These brachiopods have 
been recently determined by Cooper and Resser to be Nisusia festinata, 
characteristic of the Lower Cambrian Kinzers formation. The quarry from 
which the brachiopods were obtained is on the south face of a hill of Kinzers 
shale. At present no fossils except crinoid stems have been found in the 
Conestoga and it may be Upper Cambrian or lowest Ordovician in age. 
(Author’s abstract.) 

Program.—M. R. CAMPBELL: The origin of the material forming the alluvial 
fan of Potomac river. Discussed by Mr. Stross. 

Ernst Cioos and H. Garutanp HersHey, Johns Hopkins University: 
Structural age determination of Piedmont granites in Maryland. A direct age 
determination of Piedmont intrusives is not possible where they are sepa- 
rated from known Paleozoic sediments by a wide belt of metamorphics of 
disputed age. Therefore, structures which are recognizable over a large 
area were used. Flow cleavage and fracture cleavage are Paleozoic (post- 
Conestoga) structures that can be recognized everywhere in the Piedmont 
from Maine to Alabama. The Maryland intrusives—Port Deposit Granite 
Gneiss and Baltimore Gabbro—follow, transgress, and engulf these struc- 
tures and destroy them by recrystallization through metamorphism. The 
writers suggest that these intrusives are Paleozoic and not pre-Cambrian 
as previously assumed. Flow cleavage and fracture cleavage may be useful 
tools in other portions of the Piedmont, and it may be necessary to change 
the age determinations of other intrusives. (Authors’ abstract.) Discussed 
by Mr. Stross and Miss Jonas. 


532ND MEETING 


The 532nd meeting was held in the Assembly Hall of the Cosmos Club, 
November 27, 1935, President ScHALLER presiding. 
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Informal communications.—C. 8. Howarp showed graphs of suspended 
matter, sulphates, and total discharge of the Colorado river at Grand Can- 
yon and at Willow Beach. 

"papa STADNICHENKO: Petrography and microstructure of 
coal. 

While the first microscopic examinations of coal were made by Witham and 
Hutton in England in 1833, the systematic studies attempting to correlate 
the observed structures with the physical characteristics and the chemical 
composition date back not more than twenty-five years. The voluminous 
literature on the “petrography” of coal deals mostly with the descriptions 
of the observed structures and gives some botanical and morphological in- 
terpretations. Comparatively few works are devoted to the broader aspects 
of the origin, composition, conditions of accumulation and the effects of 
local and regional metamorphism on the various plant components con- 
tributing to the coal bed. 

At present several systems of nomenclature are in use and a number of 
terms are either synonymous or overlap one another. 


TaBLe 1.—Systems or NOMENCLATURE 








Common terms Stopes (1919) Thiessen (1920) 
used for over Fayal (1887) Jeffrey (1915) Expanded in Expanded 
a century 1932 1929 





Bright Houilles Vitrain Anthraxylon 
claires 
Lignoid Attritus 





Dull Houilles Clarain 
foliares 
Canneloid 





Hard Houilles ternes Durain Also splint, 
synonymous 
with durain 





Mother of coal | Fusain Fusain 
Mineral charcoal 
(or  fusain in 
France) 

















The significance of the new terms is often exaggerated, as little has been 
added to our knowledge of coal through the introduction of “‘clarain” or 
“attritus’’ in place of plant micro-debris, or “durain’’ in place of dull or 
hard coal—terms used for almost a century. 

The improved technique in the preparation of thin sections and polished 
surfaces of coal and the examination of the columnar samples in addition 
to an increase in the definite knowledge of the plant components of a coal 
bed contributed also the better understanding of the various problems 
such as origin, conditions of accumulation, coking, characteristics of ash, 
washing of coal, and fractional separation of the various components of a 
coal bed. (Author’s abstract.) Discussed by Mr. SCHALLER. 

W. H. Braver: Faulting of unconsolidated beds. Certain lithologic units 
of Upper Devonian age that crop out in western Steuben County, New York, 
show structural features indicating that the sea floor was warped and faulted 
during the depositional epoch. The warping is indicated most clearly by one 
sandstone unit 350 feet thick that changes rather abruptly into shale where 
it goes into certain synclines and back to sandstone again where it comes out 
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the other side and yet maintains a uniform thickness. Apparently the syn- 
clines where the shale accumulated sank enough during deposition to accom- 
modate a thickness of mud that, when compacted, equaled the thickness of 
the sand deposited adjacent to the troughs in the same time interval. 

The faults that occurred while the beds were still soft have throws ranging 
from a few feet to more than 100 feet. They are accompanied by bands of 
contorted, folded, and faulted beds of shale and fine grained sandstone that 
range in width from 100 yards to nearly two miles. The bands of deformed 
rocks are restricted vertically to a stratigraphic interval estimated to be 100 
to 200 feet, thick. Farthest away from a fault the beds in a deformed zone are 
gently folded but toward the fault the folding increases in intensity and cul- 
minates in a zone along the fault line where individual beds lose their iden- 
tity by flowage and rupture. Layers of sand, clay, and coquina flowed to- 
gether and commingled in a way that could only have happened when the 
material was nearly fluid. Layers of sand were plastically deformed and in 
the lower part of the deformed zones failed along the crests of sharp folds 
by microfaults. Microfaults in layers of unconsolidated sand apparently 
indicate that the deforming stress was applied rapidly. 

Many features of these deformed zones resemble features produced in 
modern unconsolidated deposits by earthquakes. Hence, they are inter- 
preted as the result of faults that tilted the sea floor and produced earth- 
quakes. (Author’s abstract.) Discussed by Messrs. RuBgy, Miser, and Miss 
JONAS. 

Puuuip B. Kina: Permian of the Guadalupe mountains. This paper describes 
the complex stratigraphic variations of a group of rocks of Permian age 
exposed in the Guadalupe Mountains, a range lying in western Texas near 
the New Mexico boundary. The rocks are wonderfully exposed in steep, 
bare escarpments and deep canyons. They are all of marine origin, and con- 
sist chiefly of various sorts of limestone and sandstone. Fossils occur in great 
numbers in certain beds. The stratigraphic variations consist of: 1. A 
prominent unconformity in the lower part of the sequence, by which over 
1,000 feet of the sandstones of the lower part of the Delaware Mountain 
formation overlap northward against the uplifted surface of the preceding 
Bone Spring limestone. 2. Abrupt replacement northward of sandstones 
and thin-bedded limestones of the middle and upper part of the Delaware 
Mountain formation by massive limestones of the Dog Canyon and Capitan 
formations. 3. Replacement of the massive Capitan limestone still farther 
north by the thin-bedded Carlsbad limestone. The massive Capitan and Dog 
Canyon limestones are found to occupy northeast-trending belts a few miles 
in width, and they apparently stood as barriers between the unlike deposits 
of Carlsbad and Delaware Mountain type. These features are related to the 
margins of a subsiding area, the Delaware Basin, which existed in Permian 
time, and the massive limestones have many features in common with the 
modern barrier reefs. (Author’s abstract.) Discussed by Messrs. R. C. WELLs, 
J. 8. Wriurams, Wooprina, GILLULY, SEARs. 


533RD MEETING 


The 533rd meeting was held in the Assembly Hall of the Cosmos Club, 
December 11, 1935, President ScHALLER presiding. 

By vote of the Society Mr. J. C. Reep received a cash prize of ten dollars 
for the best presentation of a paper by a member during the past year. 
Messrs. TrasK, KNecuteL, G. A. Cooper, BRADLEY, ANDREWS, and 
Hewett were voted honorable mention. 
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Vice-President H. D. Miser took the chair during the presentation of 
Dr. Schaller’s Presidential Address entitled: A mineralogist ventures in 


geology. 
43RD ANNUAL MEETING 


The 43rd Annual Meeting was held in the Assembly Hall of the Cosmos 
Club after the adjournment of the 533rd regular meeting, President W. T. 
ScHALLER presiding. The annual report of the Secretaries was read. The 

_ Treasurer then presented his annual report showing an excess of assets over 
liabilities of $1,158.18 on December 11, 1935. The Auditing Committee re- 
ported that the books of the Treasurer were correct. 

The results of the balloting for officers for the ensuing year were as follows: 
President, M. I. GotpMaNn; Vice-Presidents, H. D. Miser and R. C. WELLs; 
Treasurer, A. H. Koscumann; Secretaries, Geo. TuNELL and G. A. Cooprr; 
Members-at-large-of-the-Council, C. L. Gaztn, J. F. Scoarrer, F. C. Cat- 
Kins, C. F. Park, and L. G. Hensest; Nominee for Vice-President of the 
Washington Academy of Sciences representing .the Geological Society, W. T. 
ScHALLER. 

W. D. JounnsTon, JR., and G. TuNELL, Secretaries. 


534TH MEETING 


The 534th meeting was held in the Assembly Hall of the Cosmos Club, 
January 8, 1936, President M. I. GoutpMan presiding. 

Informal Communications—M. M. KNnecuTeE. gave new information on 
the Gila formation of the Gila and San Simon valleys of Arizona. The dis- 
covery of fossils in lake beds of the Gila formation allows dating of the for- 
mation as Upper Pliocene. 

C. M. Miron described A foraminiferal—analcite shale from Texas. In 
his study of the Terlingua mercury region in Texas in 1934 Mr. C. P. Ross 
obtained some specimens which showed rather exceptional features. One of 
them, this rock, is a highly fossiliferous tarry shale, the fossils being fora- 
minifera of the Globigerina and Textularia types. These of course are too 
small to be seen with the naked eye; but prominent in the black tarry rock 
ar great numbers of white analcite crystals, each the size of a pinhead or 

arger. 

Analcite is a common mineral in the igneous rocks of the region. One such 
amygdular rock examined in the laboratory, has analcite both as part of the 
groundmass, and in the amygdules, where it is associated with quartz, 
chalcedony, and calcite. 

It is of interest that the formation of analcite apparently occurred over 
a range of physical-chemical conditions: first, as a primary constituent of 
the igneous rock, second, under conditions of amygdular formation; and 
lastly in a calcareous shale. Discussed by C. P. Ross. 

Program.—Watson Monroe: Upper Cretaceous and lower Tertiary history 
of the Jackson area, Mississippi. The Jackson anticline is in south-central 
Mississippi about 40 miles east of the Mississippi River at Vicksburg. The 
core of the anticline is a deeply buried hill of Paleozoic sedimentary and 
Cretaceous igneous rocks. The rocks penetrated only in wells range in age 
from Carboniferous to Claiborne (Eocene). Those exposed at the surface 
range in age from Claiborne to Recent. Upper Cretaceous rocks overlie the 
Carboniferous. On the flanks of the Jackson anticline are several thousand 
feet of Cretaceous rocks not present on the top. 

Unconformably overlying the Cretaceous is the lower part of the Tertiary 
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system consisting of alternating marine and nonmarine beds with discon- 
formities at the top of each nonmarine bed. These disconformities may not 
represent uplift, but rather submergence of old deltas and coastal swamps. 
As there is no evidence of uplift of the area except for the disconformities, 
the lower Tertiary history may be one of subsidence and deposition only. 

The only deformations of the bedrock during lower Tertiary time were 
downwarpings at the beginning of deposition of each marine formation. 
The structure of the top of the basal Eocene formation (the Clayton lime- 
stone) appears in large part to be the result of compaction of small masses 
of Upper Cretaceous clay on the crest of the anticline and of thick beds of 
clay on the flanks. The structure gets progressively less complex upward in 
the section. 

Two main factors have influenced the geologic history of the area: First, 
there was not necessarily any uplift of the bedrock surface in the Jackson 
area from the beginning of the Eocene until the end of the Oligocene, and 
second, the structure of the rocks is the result of differential compaction of 
rere and Tertiary sediments over and around a buried hill. (Author’s 
abstract. 

Davip A. ANDREws: Suggested Lance-Fort Union correlations in adjacent 
parts of Montana and North and South Dakota. With the completion of field 
work for the Rosebud coal field in 1930 and the Mizpah coal field in 1932, 
in southeastern Montana, the United States Geological Survey has com- 
pleted the detailed mapping of the strip that extends eastward from the Big 
Horn River in Montana to the headwaters of the Cannonball River in North 
Dakota and the Grand River in South Dakota. These reports describe the 
Big Horn County, Tullock, Forsyth, Rosebud, Mizpah, Miles City, Baker, 
Terry, and Ekalaka fields in Montana and the Marmarth and Sentinel 
Butte in North Dakota and northwestern South Dakota. Other fields join- 
ing or lying near this strip which have been mapped in detail are the Bull 
Mountain, Ashland, Northern Sheridan, Little Sheep Mountain, and Glen- 
dive fields in Montana. 

Early correlations of the Lance and Fort Union formations in this area, 
made before completion of this detailed mapping, do not agree in detail 
with the correlations suggested by compilations from these reports. The 
Cannonball marine member and the demonstrably equivalent portions of 
the Ludlow lignitic member, at the top of the Lance formation in North 
Dakota and South Dakota, are now classified as Cretaceous by the U. 8. 
Geological Survey. Lateral tracing through the Ekalaka, Marmarth, Baker, 
Terry, Miles City, Mizpah, and Rosebud fields suggests that the Ludlow 
is equivalent to the basal 200-300 feet of the Tongue River member of the 
Fort Union as mapped in southeastern Montana. In the Rosebud and Miz- 
pah fields the so-called Lebo shale member at the base of the Fort Union 
and the Tullock member at the top of the Lance merge eastward into somber 
colored shales equivalent in large part to the Hell Creek member as mapped 
in Marmarth and Ekalaka fields and the lower unit of Lance in northwestern 
South Dakota. Inasmuch as the Tullock and Lebo overlie the Hell Creek 
near its type locality, the Hell Creek of Ekalaka and adjoining fields prob- 
ably contains beds younger than type Hell Creek. G. 8. Rogers, L. H. 
Woolsey and others originally correlated the beds in southeastern Montana 
with the type Lebo of the Crazy Mountains on the basis of high volcanic 
and andesitic content. Later published material of Coleman Renick and un- 
published work of M. N. Bramlette, F. S. Parker, and W. G. Pierce, of the 
U. 8. Geological Survey, who found no microscopic evidence for differentiat- 
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ing Lebo from the overlying Tongue River and the underlying Tullock, do 
not confirm the earlier correlations. 

It is suggested that the name Lebo should be dropped in southeastern 
Montana, and Hell Creek should be dropped in extreme southeastern Mon- 
tana, adjoining parts of North and South Dakota and that some other name 
be substituted for the somber shale unit of the Lance of that region which 
does not imply correlations that now appear uncertain or even improbable. 
Although the basal 200 feet + of the Tongue River member appears to be 
equivalent to the Ludlow, it is impracticable and impossible, with data now 
available, to separate the part equivalent to the Ludlow from the Tongue 
River. Consequently, it is suggested that the contact between the yellow 
beds or Tongue River member of the Fort Union and the somber colored 
beds below (the so-called Lebo shale of Bull Mountain, Tullock, Forsyth, 
and Rosebud fields), should be taken as the best mappable boundary now 
known between the Lance and Fort Union in southeastern Montana. Dis- 
cussed by R. W. Brown, Knecute.t, W. C. MANSFIELD, STANTON, Hess. 

James GiLtLuLy: Pediments of the Ajo region, Arizona. The smoothly 
sloping carved-rock plains that commonly front the mountains of the south- 
western deserts—to which the name pediment has been applied—have occa- 
sioned much discussion among physiographers. There is difference of opinion 
as to almost every aspect of the pediments, from their shapes to the peculiar 
causes that determine their formation. 

The study of these surfaces has been greatly handicapped in the past by 
the dearth of good base maps showing them. When Bryan set out to illus- 
trate them, he was forced to fall back on maps of a scale of 1/125000. Part, 
at least, of the divergent views of these forms is probably due to the fact that 
quantitative data have been lacking. In the Ajo district an excellent map has 
recently become available, showing the topography of a considerable area 
on a scale of 1/48000 and a smaller but representative pediment area on a 
scale of 1/12000. Studies carried out on these maps furnish the basis for this 
paper. 

Ajo lies in the middle of the Papago country of southwestern Arizona, and 
the surfaces here discussed have been cited by Bryan as typical pediments. 
The region is part of the Sonoran desert section of the Basin and Range prov- 
ince. The bedrock structure is dominated by faulting; the latest movement 
was long enough ago so that many of the faults are represented by fault-line 
scarps and none of them are directly represented in the topography. The 
integration of the drainage of this very arid county is additional evidence 
that the faults are old. 

The bulk of the mountains are composed of granitic and gneissic rocks, 
with some steeply tilted old fanglomerates, andesitic tuffs and breccias and 
some thick, massive andesite flows. All the rocks except the massive ande- 
site lavas have been carved into sierra topography (mature); the massive 
andesites form mesas, with sharply cut canyons (young). The pediments 
are restricted to the fronts of the mature mountains and extend into them 
for considerable distances along the streams. The andesite mountains are 
fronted with more or less continuous talus piles that merge gradually into 
the bahadas—no pediments intervene. The pediments are especially well 
developed on the softer formations. 

In plan, the pediment is convex outward as it must be, of course, to con- 
form to the front of a nearly circular mountain mass. Most of the pediment 
is concave upward, but along a few of the streams it is convex upward, 
probably because of stream capture, for adjoining areas on both sides are 
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concave upward. In transverse profile, the pediment is concave upward with 
respect to all but one, (possibly two) of the streams. The fan-formed pedi- 
ment at the mouth of one of the streams occurs within a reentrant of the 
mountain front. It cannot therefore be explained in the same way as the gen- 
eral convexity of the pediment as a whole nor can it be due to special litho- 
logic factors, as far as known. However, it is at the debouchure of only one 
(2 ?) of twenty or more comparable streams and must be regarded as ex- 
ceptional. 

The pediment that extends well into the mountains along Darby arroyo 
has been mapped on the scale of 1/12000 on the Ajo Mining District Special 
map. Transverse sections of this are uniformly concave upward. Slight addi- 
tion to the pediment laterally would isolate several of the mountain spurs 
so that fan form is again not characteristic of the pediment. 

The drainage is dendritic high on the pediments and the streams are there 
sunk about 40 feet into the surface marked by the summits of the inter- 
fluves, but the transition from stream to divide is rather gentle. Further 
down the pediment, the drainage is more or less parallel and the relief of 
the surface somewhat less in feet but more abruptly concentrated at the 
channel edges. Near the bahada, the channels are divergent, and sunk 
abruptly for 10 to 15 feet. Gravel is there widespread, but higher on the 
pediments it is confined to narrow belts near the streams. The streams 
meander only in a few places. 

It is inferred that the upper parts of the pediments are being lowered 
by weathering and rill wash. Lateral planation is there negligible as shown 
by the restriction of the gravel. Farther downstream lateral planation is 
increasingly important and may eventually dominate in lowering the pedi- 
ment at the bahada slope. The absence of the pediments from the fronts 
of the mountains made up of massive andesite shows that weathering is a 
dominant factor in pediment formation, for although these hard rocks would 
of course obstruct lateral planation, one might justifiably expect some nar- 
row pediments on even the hardest rocks were lateral planation the domi- 
nant factor in their making. 

The obvious effectiveness of rill wash and weathering to lower the surface 
high on the pediments raises the tentative question as to whether pediments 
may not be born with drainage incisions. That is, this may be the form that 
pediments normally have when growing headward. Of course the incision 
of the channels at the lower ends of the pediments is sharp and must indicate 
a change in stream regimen, but it seems worth while to question whether 
such an interpretation is required for the more gently transitional incision 
of the streams below the interfluves that seems characteristic of the upper 
parts of the pediments. Discussed by Messrs. MatrHes, ANDREWS, RUBEY. 


535TH MEETING 


The 535th meeting was held in the Assembly Hall of the Cosmos Club, 
January 8, 1936, President M. I. GoLpMAN presiding. 

Informal communications—O. E. Mrtnzer read extracts from a letter 
written by H. T. Stearns, U. 8. Geological Survey, Spreckelsville, Maui, 
T. H., January 3, 1936, describing the recent eruption on Mauna Loa. 

‘“‘All work in the months of November and December has been over- 
shadowed by the eruption of Mauna Loa. Friends woke me up on the night 
it broke out (November 21) and I drove to the Lahaina side of West Maui, 
where I saw a magnificent view of the eruption. The glowing fume cloud rose 
about 10 miles into the air and even from this distance (more than 100 
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miles) I could definitely make out the streams of lava. The glow was so bril- 
liant that it was successfully photographed from Oahu. 

“T went to Hilo by plane early the next morning, thence to the Kilauea 
Military Camp, where I got animals to go as far as the Rest House at alti- 
tude 10,000 feet. From there up it was a hard hike to the source fountains at 
12,500 feet. Reached the fountains at 10 p.m., and kept warm by them even 
though snow lay on the ground only a mile away. When I arrived 14 foun- 
tains were shooting very liquid lava 150 feet into the air, and three rivers of 
pahoehoe united within 25 feet of where I stood to form one river flowing at 
the rate of about 25 miles an hour. During the night the temperature of 
the lava fell slowly so that spatter cones began to form. By morning the 
fountains had partly walled themselves in and the pahoehoe rivers had 
slowed down to about 5 miles an hour. The rivers then began to overflow 
their levees and spread lava at my feet. By 10 a.m., the fountains barely 
shot above the cones except one lone one away up the rift. By nightfall 
November 24 all the fountains had ceased except one. 

“I then drove around to Hummuula, on the slopes of Mauna Kea, and 
spent November 26, 27, and 28 at the aa flows. Associated Press broadcasted 
the news that I was lost but instead I was just having a good time at the 
lavas. I slept at night with my feet in the aa laid down the day before. 
The aa advanced at various rates during these days—a mile during one night 
and the next day only 100 feet an hour. The rate varied chiefly with the slope 
of the ground over which it flowed. I was fortunate enough to see the fluid 
aa spread a quarter of a mile in less than an hour through a wooded area. 
It was only 1 to 3 feet thick and so hot that logs covered by the lava sounded 
like blast furnaces as they burned and some exploded throwing up hot lava 
into the air. At night some of the trees burned up in a flash like great Roman 
candles 100 feet high. In spite of this tremendous heat some of the large 
trees managed to stand upright in the lava flow with their foliage shrivelled 
but intact.” 

Program.—M. N. BRaMuette: Origin of Arkansas bauxite deposits. Dis- 
cussed by Messrs, SPeNcER, Kine, Miser, BurcHarpD, Ruspey and Hewett. 

Cuar.es V. TuHets: Possible effects of ground-water on the Ogallala forma- 
tion of Llano Estacado. The Ogallala formation, of Pliocene age in the area 
considered, forms the cap of the Llano Estacado, the part of the High Plains 
south of the Canadian River in Texas and New Mexico. This variable con- 
tinental formation is made up of four elements: (1) crossbedded sand and 
gravel occurring principally in old broad valleys in the sub-Ogallala floor, 
but also occurring in places at every stratigraphic level in the formation; 
(2) lithologically structureless silt and fine sand making up about 75 per- 
cent of the total mass of the Ogallala; (3) lime-cemented beds forming 
“caliche” at many horizons in the formation, differing from the previous 
two elements only in being cemented; and (4) a limestone, several feet thick, 
capping the remainder of the formation, also generally referred to as ‘‘ca- 
liche.”” Overlying red silt up to possibly 100 feet thick, not previously sepa- 
rated from the Ogallala in this area, is considered the probable southern 
equivalent of the Pleistocene loess occupying the same stratigraphic position 
northward in Kansas and Nebraska. The petrographic and lithologic char- 
acter of the gravel deposits indicates that they are channel deposits of 
streams originating in the mountains to the west. The structureless material 
making up the bulk of the formation is fine-grained, well sorted, uniform in 
texture, and makes up the entire mass of the Ogallala throughout outcrops 
tens of miles long and up to 100 feet thick. These features strongly suggest 
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an eolian emplacement of material originally derived from alluvial deposits 
in the channels represented by the gravel in the Ogallala of today and also 
from similar deposits in the portion of the original High Plains to the west 
of the present remnants. The limestone at the top of the Ogallala formation 
is distinct from any other “‘caliche” bed in the Ogallala and forms the one 
key bed in the Ogallala that can be traced practically throughout the High 
Plains from the southern edge of the formation northward at least to 
Nebraska. The gnarly bedding of the limestone, the inclusion of breccias 
made up of limestone fragments cemented in a like matrix, the inclusion of 
widely spaced sand grains and pebbles, and the apparent presence of algal 
cells, reported by Elias from Kansas, suggest an open-water origin for much, 
at least, of this limestone. 

It appears probable that the water table must have stood at or near the 
surface in this area throughout at least much of Ogallala time. The thickness 
of a water body in a permeable mass resting on a sloping impermeable floor 
is proportional to the distance across it in the direction of dip of the floor, 
and approximately proportional to the ratio between recharge and permea- 
bility of the formation. At present the water table in the Ogallala stands 
about midway in the formation throughout much of the central part of the 
Llano Estacado. This position is maintained through rainfall penetration 
amounting to probably no more than 1/2 inch of water a year, or about 3 
percent of the total precipitation. Rainfall penetration at the present time 
is inhibited by the cover of surficial loessial silt of probable Pleistocene age 
and by the limestone capping the Ogallala. In Ogallala time these were not 
present. At that time the Ogallala formation extended much farther both 
east and west. It was receiving flood run-off from mountain areas to the west, 
and there were no transecting streams tending to lower the water table. 
It therefore seems most probable that unless the climate was unduly arid 
the water table in Ogallala time must have stood so near the surface as to 
dispose of the excess water by evaporation and transpiration. The presence 
of grass seeds, discovered by Elias in the Ogallala of Kansas, and of hack- 
berry seeds as far south as the Llano Estacado, seems to indicate that the cli- 
mate was not severely arid. The area would be visualized as a gently un- 
dulating surface with pools perhaps in the lower portions, and the water 
table within the reach of grass roots over most of the area. The climate would 
not necessarily be more humid than at present. 

The application of this concept to the sediments entails some difficulties 
in detail, partly occasioned by the absence of detailed information about the 
deposits, but appears to explain the larger features fairly well. Under such 
conditions vegetation would probably be encouraged, which would aid in 
trapping fine sand and silt from the air and at the same time inhibit the for- 
mation of dunes, which are apparently absent. The accumulation would tend 
to build up parallel to the water table and to the underlying impervious floor. 
In cooler or more moist periods the movement of sand by the wind would 
be lessened and the water table would rise closer to the surface, thus giving 
opportunity for greater evaporation and therefore cementation of the sur- 
ficial sediments. In this way, the sand and silt would be cemented to form 
“caliche” at certain horizons. As Pleistocene time was approached or 
entered, with continued cooling and probably greater precipitation the water 
table would rise closer to the surface, forming more extensive pools in which 
limestone would be formed by algae or by inorganic means. At the same 
time, for the same reasons, soil moisture in the areas furnishing the sand to 
the air would be increased and deflation checked, thus giving an opportunity 
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for the accumulation of limestone relatively free of sand. A discussion of 
how large such pools must have been or how much they could have shifted 
must be deferred until more detailed data are available regarding the lithol- 
ogy and petrography of the limestone. With continued cooling and greater 
rainfall, as the Pleistocene was well entered, a further rise of the water table 
would cause overflow of the pools and integration of surface drainage, with 
consequent rapid dissection and lowering of the water table, eventually to 
its present position. Discussed by BrapLey, RuBEy, MeInzER, GILLULY, 
K. E. Lonman, GOLDMAN. 

Parker D. Trask: Proportion of organic matter converted into oil in Sante 
Fe Springs field, California. All the oil that was in the Sante Fe Springs 
field at the time the field was discovered is equivalent to a yield of 0.053 
percent of the weight of the prism of sediments from which the oil seems to 
have been derived. As the organic content of these sediments at time of dep- 
osition is calculated to be 3.0 percent of the weight of the sediments, the 
yield of oil therefore would be 0.053/3.0 or 1.8 percent of the organic 
content of the sediments. This represents the minimum production of oil 
by the organic matter. The actual quantity that was generated by the 
source beds presumably was larger, as some oil that was formed may have 
failed to reach the reservoir. When the possible sources of loss of oil, such as 
retention by source beds, escape to the surface of the ground, destruction 
by bacteria and trapping and adsorption while migrating, are considered, 
the conclusion is reached that the most probable yield of oil by the organic 
constituents is of the order of magnitude of 4 percent, though it may have 
been as high as 15 percent. Discussed by Spencer, J. 8. Wriuiams, HEN- 
DRICKS. 


536TH MEETING 
The 536th meeting was held in the Assembly Hall of the Cosmos Club, 


February 12, 1936, President M. I. Gotpman presiding. 

Informal communications—Mr. E. T. ALLEN reviewed a new book by 
F. A. Perret, Eruption of Mt. Pelee, 1929-1932. Discussed by M. I. Goxp- 
MAN. 

Program.—Avo.pH Knorr: The igneous geology of the Spanish Peaks 
region, Colorado, Discussed by Messrs. Mrerti£, GILLULY, SHENON, R. C. 
WELLs, Stosz, GopDARD. 

F.E. Marruss: Erosional processes in the Alpine Zone of the Sierra Nevada. 
Discussed by Messrs. Mrertiz, Capps, Brapuey, R. F. Griaes, FAHEY. 


537TH MEETING 


The 537th meeting was held in the Assembly Hall of the Cosmos Club, 
February 26, 1936, President M. I. Gotpman presiding. 

Informal communications —L. G. Hensest described and illustrated 
peculiar odélite grains from the lower part of the Brentwood limestone, lower 
Pennsylvanian, near Fayetteville, Arkansas. The majority of these odlites 
have quartz nuclei of which the greater number are unabraded, euhedral 
crystals. By darkfield illumination particularly, these nuclei are divisible 
into two parts—an inner, more or less rounded grain of crystalline quartz 
and an investment which bears the crystal faces and has simultaneous ex- 
tinction with the inner grain. The investment contains inclusions which 
clearly were originally a part of the concretionary structure of the calcareous 
zone in the odlite; furthermore, the inclusions conform to the contour of 
the ghost grain in the center of the crystal. Other features also indicate that 
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the investment is secondary. The investment appears to have formed very 
slowly and that the silica passed through the walls of the odlite grains after 
the walls had reached a solid state and probably after the spaces between 
the grains had been filled with matrix. No reason has been found for sup- 
posing that the secondary silica was added during Recent weathering. 
(Author’s abstract.) 

E. B. Ecxet described oélites forming about gas bubbles in a swimming 
pool at Pinkerton Hot Springs, Colorado. Discussed by Messrs. Faney, 
GOLDMAN, TRASK, HENBEST. 

Program.—A. H. Koscumann: Structure of the Magdalena mining Dis- 
trict, New Mezico. Discussed by Messrs. Kine, Henpricks, LouGHuin. 

G. H. Lovexuuin: Ore deposits of the Magdalena mining district, New 
Mexico. Discussed by Messrs. Park, McKnicut, Wiiuiams, Kine, HEN- 
BEST, SHENON, GODDARD. 

538TH MEETING 


The 538th meeting was held in the Assembly Hall of the Cosmos Club, 
March 11, 1936, President M. I. GotpMAN presiding. 

Program: R. C. Capy: Distribution of Thermal Springs in the United 
States. 

E. T. ALLEN: Thermal Springs: criteria of their origin and factors in their 
differentiation. All hot springs studied by the writer are regarded as mag- 
matic, (1) because they contain relatively large amounts of chemical ele- 
ments, especially carbon, sulphur and chlorine, found in rocks only in traces, 
though all are of common occurrence in hot fumeroles; (2) because their heat 
is readily accounted for as the result of rising steam, chief among the mag- 
matic gases, while dry rock is low in heat capacity and a poor conductor 
of heat. The theory that hot springs are bodies of circulating ground water, 
heated by magmatic steam and enriched by other magmatic emanations 
which leach from the adjacent rock important amounts of mineral matter, 
agrees well with a great mass of observed fact. That some thermal springs 
of low temperature and dilute character derive their mineral matter from 
rock and atmosphere is possible, but that they are magmatic springs in the 
last stage of development seems equally plausible. Differentiation of ther- 
mal springs into the distinctive types actually found in the field is held to 
be due (1) to contact of the hot waters with limestone in the case of traver- 
tine springs; and (2) where limestone is absent to topography on the one 
hand, and differences in the volatility of magmatic emanations and their 
products on the other. Topography controls water supply, and the depth 
to which water descends in hot ground should be limited by its volume. Thus 
the nature of the dissolved mineral matter in the waters and the deposits 
they form are accounted for. (Author’s abstract.) Discussed by Messrs. 
GitutuLy, R. C. Wetis, ScHALLER, BuRBANK, Rupey, Hensest, Hess, 
Mernzer, Trask, G. R. MANSFIELD, INGERSON. 

D. F. Hewett: The problem of the warm springs of Georgia. Discussed by 
Messrs. ALLEN, BowLes, WENzEL, 8. Louman, Capy, Fiepier, HENpD- 
RICKS, MEINZER. 


539TH_MEETING 


The 539th meeting was held in the Assembly Hall of the Cosmos Club, 
March 25, 1936, President M. I. GoupMan presiding. 

Informal communications.—_W. W. RuBey called attention to experiments 
on stream dynamics soon to be undertaken at the National Hydraulic Labo- 
ratory, Bureau of Standards. The effects of damming a graded stream will 
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be studied. The results of this investigation should be of considerable inter 4 
est to geologists and physiographers. 

G. A. Coopsr described a forthcoming monograph on Osarkian-Canadian _ 
Brachiopoda by E. O. Utricn and G. A. CoopEr. 

Program.—F. E. Incrrson: Late glacial and post-glacial history of western 
Newfoundland. 

H. G. Fereuson and 8. W. Muuuer: Jurassic thrust faults in west central 
Nevada. In the Hawthorne and Tonopah quadrangles in west-central 
Nevada a belt of thrust faulting is approximately coextensive with the area — : 
of Triassic sediments which outcrop in the northeastern part of the Haw- ~ 
thorne and northwestern part of the Tonopah quadrangle. 3 

The Mesozoic sediments involved in the thrusting include a thick volcanic ~ 
series of Middle Triassic age (Excelsior formation), overlaid unconformably ~ 
by Upper Triassic (Luning and Gabbs formations) and Lower Jurassic sedi- — 
ments (Sunrise and Dunlap formations). The oldest and thickest of these, — 
the Luning formation, probably did not extend far to the south or east of © 
its present outcrop. The youngest Lower Jurassic formation (Dunlap for- ~ 
mation) consists dominantly of fanglomerate, conglomerate and sandstone — 
and is unconformable on the older formations. Its principal distribution is — 
in an irregular belt overlapping the eastern and southern contacts of the ~ 
Luning and Excelsior formations. Granitic intrusives, regarded as outliers — 
of the Sierra batholith and presumably of late Jurassic age, cut the Mesozoic 
sediments. 

Apparently the first folding resulted in the formation of an irregular 
trough in which the thickest sections of the Dunlap were deposited. Folding ~ 
and thrusting continued during the period of Dunlap deposition. The 
thrusts are older than the granitic intrusives. The date of thrusting there- — 
fore, may be placed as about the end of early Jurassic time (end of Lias). — 

The thrust faults show a noticeable lack of continuity and are irregular in 
attitude and distribution. In parts of the area there is evidence of movement 
in nearly opposite directions on different thrusts. As far as evidence is obtain- 
able the movement on individual thrusts was relatively small, possibly of — 
the order of magnitude of one to three miles and without great stratigraphic — 
displacement. Evidence of movement under light load is shown by the com- — 
binations of thrust and tear fault characteristic of many of the thrusts and — 
a is direct evidence that several of the thrusts moved over an erosion 
surface. 

A small complex area in the Pilot Mountains shows that locally folding 
went on contemporaneously with faulting and two of the surface thrusts 
were folded into overturned anticlines. 

The general relations of the structural features of the area are explained 
on the assumption that a basin-like area of incompetent Upper Triassic and 
Lower Jurassic sediments suffered compression contemporaneously with the 
deposition of the youngest member of the series. This compression, prin- 
cipally from northwest, was succeeded intermittently by eastward pressure 
exerted by the rising Paleozoic land mass bordering the Mesozoic area. 

Irregularities of the surface of Middle Triassic volcanics on which the later 
sediments were deposited may have been effective in localizing and causing 
minor irregularities of the thrusts and folds. 

The field work was carried out in part with the assistance of grants from 
the Geological Society of America. (Authors’ abstract.) 

G. Tuneut and G. A. Coopsr, Secretaries. 








